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Introduction 

i P.H. van Cittert 

Dr. P.H. van Cittert, the author of this catalogue, was bom in the city of Gouda in 1889. 
After finishing his secondary school Van Cittert studied physics at the University of 
Utrecht. In that time, the early twentieth century, the professor of experimental physics 
was W.H. Julius (1860-1925), who was very interested in spectral phenomena and the 
physics of the sun. 

Van Cittert must have shown sufficient experimental and theoretical skills to draw 
the attention of Julius. Van Cittert was one of the members of the team that studied the 
solar eclipse of 1912 in Maastricht. In that same year Van Cittert started working in the 
physical laboratory, it resulted in his thesis on spectral phenomena caused by irregular 
refraction and their meaning for the physics of the sun, which he defended in 1919. 

The physics laboratory was in that time still a rather small and homely place. Mr. 
Filbry, the instrument maker and assistant of professor Julius lived there with his family, 
there were some rooms where students could do their laboratory exercises, the two pro¬ 
fessors (one for theoretical- and one for experimental physics) had their rooms and there 
was a lecture theatre. 



Dr. P.H. Van Cittert, ca.1935 

Mr. Filbry died in 1917 and his family had to leave the laboratory. The story goes 
that Filbry’s two unmarried daughters had their bedrooms in the attic of the laboratory, 
no students or other staff of the laboratory was ever allowed to go there. When they had 
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left the laboratory, some people - of which Van Cittert was apparently one - had a look 
and they discovered some 1200 antique physical instruments that were stowed away be¬ 
hind the rooms of the two women. In his spare time Van Cittert started investigating 
them, he found out from where they came, to whom they belonged and in the years until 
his death in 1959 he published some 50 articles and books about these historical instru¬ 
ments. 

The instrument collection became part of the University Museum which was founded 
in 1936, the instruments were transferred to the museum when Van Cittert became its 
director in 1951. In 1938 Van Cittert maried with one of the assistants of the physical 
laboratory, Dr. J.G. Eymers (1903-1988). They both shared a passion for historical in¬ 
struments, from the nineteen fifties onwards they both published a variety of articles on 
this subject. After Van Cittert retired in 1955 his wife became director of the University 
Museum, until she got pensioned in 1968. 1 

Van Cittert wrote in the preface of his “Descriptive Catalogue” that the catalogue of 
the Utrecht collection differed in two important respects from other catalogues. In the 
first place he investigated the optical properties of the microscopes, which resulted in 
his survey of the historical development of the magnification and the resolving power of 
het microscope. In the second place he writes that he investigated nineteenth-century 
microscopes in greater detail than was usual in that time. 

And indeed, his Catalogue is until now one of the very few published resources for 
our knowledge of the historical development of the resolving power of the microscope 
in the eighteenth and nineteenth century. 

In the early nineteen-eighties the then director of the University Museum in Utrecht, 
drs. S.W.G. de Clercq, and the curator of the physics collection, mr. R.P. Frederik, were 
well aware that the 1934 Van Cittert catalogue was outdated and that a new, updated and 
considerably expanded catalogue should be written. Happily there was a senior optical 
designer available, Dr. J. van Zuylen (1906-1995) of the former optical firm of Nedop- 
tifa (Bleeker) in Zeist, who was willing to investigate all the microscopes (there were by 
that time 340 microscopes, in the Van Cittert catalogue there were only 74 micro¬ 
scopes). Van Zuylen was assisted by his son Job, when Job got a job the then assistant 
curator, ir. J.C. Deiman (b. 1952) became Van Zuylens assistant. I started working to¬ 
gether with Van Zuylen in the middle of 1985, we investigated all the microscopes and 
described them, a rough draft was more or less ready in 1990. 

G. L’E Turner, then curator of the Museum of the History of Science in Oxford, 
learned about our activities, and when he became professor in the History of Science at 
Imperial College, University of London, he asked me to investigate microscopes from 
the Science museum in London and the Museum of the History of Science in Oxford in 
the same way as we investigated the Utrecht microscopes. This resulted in my thesis 
Microscope optics and J.J. Lister's Influence on the Development of the Achromatic Ob¬ 
jective, 1750-1850. (University of London, Imperial College, 1992). 

For many years it was not possible to work on the new Utrecht catalogue, the Uni¬ 
versity Museum moved to a much larger building, its scope changed and I left the mu¬ 
seum in 2002.1 live now already some years in Bali in Indonesia and I am ready to start 
working on this catalogue again. 


1 J.M. Muller, Biografie van Dr. P.H. van Cittert en Dr. J.G. van Cittert-Eymers. Together with: 
R.P. Frederik (ed.), Liber Amicorum samengesteld ter viering van het 50-jarig doctoraat van 
Johanna Geertruida Eymers, published by the Universiteitsmuseum Utrecht, 2 December 1985. 
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As a ‘warming up’ project, to gain some experience with publishing an electronic 
book and to honour my learned predecessor I decided to publish the Van Cittert cata¬ 
logue first, with an introduction and additions. 

Unfortunately I have never met Dr. Van Cittert, I was still a little boy of 7 when he 
died. However, I am happy that I have known his wife, Dr. J.G. van Cittert-Eymers. A 
few years before her death in 1988 she asked the director of the museum if she could 
make an inventory of the ‘Donders-archive’, the left papers of the famous physiologist 
F.C. Donders (1818-1889). It gave me the occasion to meet and talk with Dr. Van 
Cittert-Eymers (while we were having tea), which I have always considered as a great 
privilege. 

I dedicate this reissue therefore to the memory of both Dr. P.H. van Cittert and Dr. 
J.G. van Cittert-Eymers, with thanks to their daughter Prof.dr. J.H.A. van Konijnenburg- 
van Cittert for allowing me to publish it. 

Tabanan, Bali, 22 August 2012 
Dr.ir. J.C. Deiman. 



ii History of the collection 

Since the publication of Van Citterts catalogue the number of microscopes has in¬ 
creased considerably. The 1934 catalogue has 74 entries for microscopes, at the time of 
Van Cittert’s death in 1959 he and his wife had collected ca. 140 microscopes. In 2002 
there were about 340 microscopes, about 370 pieces of accessories and some 72 micro¬ 
tomes. 

In the following paragraphs I discuss the history of the collection sorted by the prove¬ 
nance of the instruments. 

The physical laboratory (23 microscopes). 

The University of Utrecht was founded as a muncipal institution in 1636. An impor¬ 
tant task of the new university was the training of Protestant clergymen, jurists and 
medical men. There were lectures in mathematics and Aristotelian physics, but the mod¬ 
em natural philosophy along the lines set by Descartes was not much favoured by the 
very influential theologician Gisbertus Voetius (1589-1676). 2 Apart from a pair of 
globes and perhaps a simple telescope, no physical instruments were bought until 1706. 
In that year the muncipality allowed the new professor of natural philosophy, Joseph 
Serrurier (1668-1742), to buy a number of instruments. Of these instruments only the 
large air-pump made by Johan van Musschenboek has survived. 3 

In 1723 Petrus van Musschenbroek (1692-1761) took over Serrurier’s lectures in 
natural philosophy. The muncipality allowed Van Musschenbroek to buy instruments 
and to arrange a room in the ‘theatrum anatomicum et physicum’ where they could be 
kept. When Van Musschenbroek left Utrecht for Leyden in 1740 he made an inventory 
of the instruments in his laboratory. From that date until 1775, for the physical instru¬ 
ments, and until 1805 for the astronomical instruments, every new professor who was 
responsible for the collection added either his own acquisitions or made a new list in 
Van Musschenbroek’s inventory book, which still exists. 4 

In Utrecht, as in many other Dutch cities, wealthy citizens who were interested in 
natural philosophy organised themselves in a society, the Utrecht Physical Society was 
founded in 1777. There has always been a close cooperation between the University and 
this Physical Society, the instruments which were bought by the Society were even kept 
in the Physical Laboratory of the University. J.T. Rossijn (1744-1817), the professor of 
physics from 1775-1815, could use these instruments both for lectures for members of 
the Physical Society and for his students. In 1816 the Physical Society made a catalogue 
of its possessions too, there are ca. 240 scientific instruments in this catalogue. 5 

As a consequence of the political reforms of the Dutch state after the French oc¬ 
cupation ended, the university became in 1815 a state university. From that year on¬ 
wards the professors were obliged to write an annual report in which they had also to 


2 K. van Berkel, ‘Descartes in debat met Voetius. De mislukte introductie van het Cartesianisme 
aan de Utrechtse Universiteit (1639-1645)’, Tijdschrift voor de Geschiedenis der Geneeskunde, 
Natuurwetenschappen, Wiskunde en Techniek, 7 (1984), 4-18. 

3 Inventory number g2, a large air-pump after Senguerd with inclined cylinder by Jan Van 
Musschenbroek, 1706. 

4 Utrecht, Muncipal Archive, Ms 1030. 

5 C. van der Leun and others, NG 200: Natuurkundig Gezelschap te Utrecht 1777-1977 
(Utrecht, 1977). 
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mention the acquisitions of their laboratory. Unfortunately Gerrit Moll (1785-1838), 
who was the professor of physics since 1815, did not like this red tape at all. After circa 
1820 he refused to add lists of instruments he bought, and notwithstanding repeated ur¬ 
gent requests by the board of the university Moll never made an inventory. 

In 1839, after the premature death of Moll, his successor Van Rees (1797-1875) 
made an inventory of the 1200 or so instruments he found in the laboratory. This inven¬ 
tory book is kept in the University Museum, together with a similar inventory of the ap¬ 
proximately seventy astronomical instruments. 

Microscopes used by other professors than the professor of physics were also re¬ 
corded in the inventory book of the physical laboratory until c. 1852; after that year 
other laboratories kept their own inventories. 

Below all the microscopes in the inventory of the physical laboratory are listed, 
together with their original 1839 inventory number, the museum inventory number if 
they have survived, the Van Cittert catalogue number, and who paid for them (U denotes 
University and PS stands for Physical Society). 


406 

lost 


PS 

407 

li 110 

F.l. 

u 

408 

lost 


u 

409 

li 112 

C.4. 

u 

410 

li 113 

D.l. 

u 

411 

lost ? 


PS 

412 

um 2510 


PS 

414 

lost 


PS 

415 

li 117 

K.2. 

PS 

416 

sold 


u 

417 

li 118 

N.l. 

PS 

418 

li 114 

E.l. 

PS 

419 

li 115 

D.6. 

u 

420 

li 116 

D.4 

PS 

433 

li 121 

U.5. 

u 

434 

li 122 

U.6. 

PS 

435 

H123 

U.8. 

u 

436 

H126 

V.l. 

u 

1229 

li 125 

V.2. 

PS 

1450 

um 351 


PS 

1460 

um 27 

Q.2. 

u 

1461 

lost 



1514 

li 124 

V.3. 

PS 


a simple microscope, made of brass, with four lenses, 
a linen proven 

a simple microscope with a metal mirror, 
a compound microscope made by Lommers from Utrecht, 1760. 
a compound microscope made by Huysen from Utrecht, c. 1765. 
a microscope by Dellebarre, c.1780. 

two Cuff type compound microscopes (only one body is left), 
a compound achromatic doublet microscope by Van Deijl, c.1807. 
a microscope by Benjamin Martin, c. 1790. 
a compound achromatic microscope made by Dollond, c. 1830. 6 
a compound achromatic microscope made by Amici in 1836. 
a Wollaston doublet microscope by Dollond, c. 1830. 
a doublet microscope after Robert Brown, c.1830 
a simple doublet microscope by Chevalier, 1835. 
a Neurenberger solar microscope, c.1790. 
a solar microscope made by Cuthbertson, c.1790. 
a large solar microscope, made by Dollond, c. 1830. 
a lucemal microscope, by Onderdewijngaart Canzius, 1808. 
an oxy-hydrogen microscope by Newman, ca. 1830. 
a compound microscope by Amici, bought in 1848 for / 265. 7 
a microscope by Oberhauser with a horse-shoe foot, 1848. 
an oxy-hydrogen microscope made by Becker, 
a projection microscope by Dubosq-Soleil, 1852. 


The first surviving microscopes which were bought, in 1760 and 1765, were both 
made by local makers, Jacobus Lommers and Jacob Huysen. This does not mean micro¬ 
scopes were not used before that date, but they were private property of the professors 
and hence not recorded in the university archives. 


6 This microscope is now in the Science Museum in London, inventory number 1928-860. It is 
mentioned in the 1925 auction catalogue of the Crisp collection as lot number 261, it was 
bought by Thomas Court. The original printed description is still kept in the archive of the Uni¬ 
versity Museum in Utrecht. 

7 Hubrecht, Hartings successor, sold this microscope to Crisp. Van Cittert discovered it in the 
beginning of the 1930s in the Science Museum, inventory number 1928-799. A box with the 
objective lenses was not sold, Van Cittert discovered this in the Zoological Laboratory together 
with many other instmments from Harting’s collection, they are now in the University Museum, 
inventory number um 351. 
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Lommers was since 1743 responsible for the maintenance of the astronomical in¬ 
struments of the university and according to Rooseboom he might even have been em¬ 
ployed by the Physical Laboratory. 8 Jacob Huysen is also mentioned by Rooseboom, 
between 1765 and 1772 he sold some instruments to the university. Two other unsigned 
microscopes made by Huysen were acquired by the University Museum in 1928 and 
1951. 9 

Compared to the other philosophical instruments which were acquired in the 
eighteenth century, these microscopes were simple and cheap. Professor J.D. Hahn 
(1729-1784) who lectured in natural philosophy, astronomy, chemistry, and botany from 
1753 to 1775, bought scientific instruments in this period for a total amount of ca. 3000 
florins, while the two microscopes did cost only 60 florins. 

More microscopes were bought by Hahn’s successor J.T. Rossijn (1744-1817), 
however they were not paid for by the university but by the much richer Physical Soci¬ 
ety. Examples are the microscopes by Dellebarre and Martin, of both unfortunately no 
prices and dates of purchase are known. The purchase of two expensive large solar mi¬ 
croscopes and a lucemal microscope in the period 1790-1830 shows the relatively great 
importance of lectures compared to research. They were used for both for the university 
students and for the members of the Physical Society. The lucemal microscope was seen 
by Louis Napoleon at the exhibition of trade and industry in Utrecht in 1808, and the 
king was so impressed that he ordered it on behalf of the university, though he did not 
pay for it himself. It was considered a useful instrument because it could also be used in 
the evening. 

The manuscript catalogue of the Crisp collection also shows the university once 
possessed a mirror microscope, made by Rienks from Leyden in 1826, this microscope 
was also sold in 1886 by Hubrecht. 10 It was not mentioned in the catalogue of the 
Physical Laboratory, it might have belonged to Pieter Harting’s collection of historical 
microscopes, though it is not mentioned in Het Mikroskoop. 

The botanical and zoological laboratory (25 microscopes) 

The zoological laboratory was founded in the 1850s by Pieter Harting (1812-1885). 
Harting was appointed as professor of pharmacology and plant physiology in 1843; later 
he also became professor of mathematics and natural philosophy (1846-1882) and zo¬ 
ology from 1855 until 1882, when he was pensioned. 11 Harting was very interested in 
the use of the microscope in anatomical and physiological research. He founded a labo¬ 
ratory, the ‘observatorium microscopicum’ in which microscopes were available for re¬ 
search, both for himself and his students, which was a novelty. Harting showed also a 


8 M. Rooseboom, Bijdrage tot de geschiedenis der instrumentmakerskunst in de Noordelijke 
Nederlanden tot omstreeks 1840 (Leiden, 1950), 92. 

9 Another Huysen microscope is mentioned in the manuscript catalogue of the Crisp collection 
inventory number 649 (see Museum of the History of Science, Oxford, manuscript Gunther 
MS[85]), Crisp bought it in Utrecht in 1886 from Harting’s successor A.A.W. Hubrecht (1853— 
1915), who needed money to modernize his laboratory. It is possible that this microscope is now 
either in the Science Museum, inventory number 1938-690 or in the Museum of the History of 
Science in Oxford, inventory number C213 (60). This latter instrument forms part of the Clay 
collection. 

10 Museum of the History of Science, Oxford, manuscript Gunther MS[86], number 607. This 
microscope is now in the Science Museum, inventory number 1928-849. 

11 J.B.J. Teeuwisse, Utrechtse Universiteitsportretten 1574-1990 (Zutphcn, 1991), 111. 
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strong interest in the history of the microscope, in his well known book about micros¬ 
copy he treats not only the construction and the use of ‘modem’ microscopes but also 
the history of the instrument. 12 This interest led Harting to the discovery of some objects 
of great historical value, though he tended to be a little bit too enthusiastic. Harting dis¬ 
covered the famous Beeldsnyder “achromatic triplet” from 1791. This objective is not 
achromatic at all and probably made in the beginning of the nineteenth century by an 
amateur with a very limited knowledge of optics. 13 

The lens Admovere, made by Huygens in 1655, was found in 1867 together with 
other old lenses in a box in the physical laboratory, the authenticity of this lens is still 
unquestionable. 14 

A Van Leeuwenhoek microscope was discovered at this time too, also among some 
old rubbish in the physical laboratory. 15 Though Harting’s successor Hubrecht tried to 
sell it to Crisp, the latter was not interested and it fortunately remained in Utrecht. 

Important microscopes in Hartings historical part of the collection were a simple 
microscope for low magnifications by Van Musschenbroek and the microscope Harting 
used for his earliest investigations around 1839. 16 The microscope by Dellebarre (now 
um 23) is probably the same instrument as the one listed in the 1848 inventory of the 
‘observatorium microscopicum’. 17 If so it could be the same instrument listed as No. 
411 in the inventory of the Physical Laboratory or perhaps the Dellebarre microscope 
used by J.L.C. Schroeder van der Kolk (1797-1862), professor of anatomy and physiol¬ 
ogy from 1827-1862, who used just such an instrument in 1831. 18 

In his laboratory Harting used the microscopes made by Amici and Oberhauser 
which were mentioned already in the inventory of the Physical Laboratory. From his 
letters we know he bought an Amici microscope in 1848 only for its objectives; the 
stand was in his opinion not really worthwhile. Harting modified this instrument to a 
‘Quadri oculair microscoop’, a microscope with four eyepieces, which made the instru¬ 
ment even more unstable. 19 Other instruments were a microscope by Plossl (um 296), a 
drum microscope by Nachet, a microscope by Arthur Chevalier acquired in 1869 (um 
37), and a microscope by Hartnack. For lecture demonstrations Engell’s Patent Schul- 
und Salonmikroskop, advertised by Schaeffer und Budenberg, was used. 

Other microscopes in this part of the collection were acquired later, for instance a 
microscope made by Gundlach (made between 1855 and 1871) and one by Leitz from 
1880. 


12 P. Harting, Het Microscoop, deszelfs Gebruik, Geschiedenis en Tegenwoordige Toestand, 
Utrecht, 1850. Also: P. Harting, Das Mikroskop, second German edition (Brunswick, 1866), re¬ 
printed by B.M. Israel, (Amsterdam, 1970). 

13 J.C. Deiman, ‘A Myth Revealed: The Case of the ‘Beeldsnyder Achromatic Objective”, An¬ 
nals of Science, 48 (1991), 577-581. 

14 P. Harting, ‘Oude optische werktuigen, toegeschreven aan Zacharias Janssen en eene lens 
van Christiaan Huygens teruggevonden’, Album der Natuur, (1867), 257-281. 

15 P. Harting, Das Mikroskop, second German edition vol.3 (Bmnswick, 1866), 46—49. 

16 See catalogue entry E.2 [um 6], 

17 H. Beukers, ‘De beginjaren van de microscopie aan de geneeskundige faculteiten te Utrecht 
en Leiden’, Tijdschrift voor de Geschiedenis der Geneeskunde, Natuurwetenschappen, 
Wiskunde en Techniek, 6 (1983), 65-81, (72). 

18 P. Harting, Mijne Herinneringen, Amsterdam, 1961, 34. 

19 P. Harting, De nieuwste verbeteringen aan het microscoop en zijn gebruik sedert 1850 (Tiel, 
1858), 93-94. 
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Other University faculties (110 microscopes) 

Not much is yet known about the use of microscopes in other laboratories of the uni¬ 
versity. Many inventories got lost and only few instruments were kept for the museum, I 
have to limit myself here to list the most important groups. Of all these microscopes 
only a few are mentioned in the 1934 catalogue, in that time many of them were still in 
use or just kept in the various laboratories of the university. 

An independant School of Veterinary Medicine was founded in 1821, and in 1925 
this became the faculty of Veterinary Medicine. At this moment there are six micro¬ 
scopes from this faculty, two made by Nachet around 1850, the other four by Zeiss and 
Leitz and of a much later date. 

From the anatomical laboratory there are also six microscopes, one signed by 
Kellner from Wetzlar, one by Nachet, two by Hartnack, one by Leitz and the sixth by 
Winkel from Gottingen. 

The pathological laboratory contributed to the collection with eleven microscopes, 
ten made by Zeiss, Leitz and Winkel in the twentieth century. The only nineteenth- 
century microscope is a beautiful one made by Nachet between 1872 and 1881. A pho¬ 
tograph of the important Dollond microscope used by Schroeder van der Kolk is shown 
by Haneveld in his thesis, but has since then been stolen from the attic where it was 
kept. 20 

The geological faculty still has its own collection of very impressive instruments, 
the museum received in the 1960s twelve less important historical microscopes and a lot 
of other microscopes and accessories in the 1990s. Only a large geological stand, made 
by Nachet in 1926, is noticable, the other instruments are made by Seibert, Reichert, 
Leitz, and Zeiss. 

A small but select group of eight instruments was given in loan to the museum in 
1987 when the phytopathological laboratory was closed. The instruments are made be¬ 
tween 1880 and 1920 by Zeiss, Leitz, Reichert and Winkel. 

The remaining seventeen microscopes from this group come from smaller labora¬ 
tories, most of them are twenty-century instruments made by Zeiss, Leitz, Winkel and 
Reichert. 

Van Cittert’s purchases (49 microscopes) 

When Van Cittert started investigating and describing the microscopes, in 1928, there 
were only a few eighteenth-century instruments: no screw-barrel microscopes, no Cul¬ 
peper tripod microscopes, no Cuff microscope, only a handful of late eighteenth-century 
instruments from the physical laboratory. Thanks to the effort of Van Cittert and his 
wife, most designs are represented in the collection now. There are too many micro¬ 
scopes to describe them all but some remarkable purchases are listed below. 

A Culpeper tripod microscope, with Culpeper’s trade-chart in its box, in loan since 
1929 and bought in 1953 for /100 (um 10). 

A screw-barrel microscope , signed Culpeper fecit, bought circa 1932 for probably 
/60 (um 250). In 1952 Culpeper’s printed directions for its use were received as a gift. 


20 G.T. Haneveld, Pathologische Anatomie in Utrecht, circa 1800-1850, doctoral thesis, 1978, 
186. According to Haneveld this microscope was bought by Schroeder van der Kolk in 1839 for 
/750.-. 
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A large side-pillar microscope on a tripod, with rack-and-pinion focussing, signed 
B. Martin /London /No.10. Bought in 1936 for /35 (um 330). 

A Cuff-Baker type projection microscope in a box, signed B. Martin / London, 
bought in 1948 for /50 (um 386). 

A simple microscope made by Van Musschenbroek in its box, bought in 1949 for 
/150 (um 387). In a letter Van Cittert writes to the owner that this is in his opinion 
rather expensive, but because it is accompanied by the original box he agrees to pay this 
sum. 

A simple and compound screw-barrel microscope on a stand, signed G. Cramer / 
Groningae Fecit, bought in 1955 for /100 (um 469). 

A side-pillar microscope on a tripod, with rack-and-pinion focussing, signed J.M. 
Kleman, bought in 1956 for /50 (um 514). 

A simple microscope by Van Musschenbroek, with diaphragm, without lenses, 
bought in 1957 for /200 (um 531). 

A large stand (the kettle-drum type), signed Powell & Lealand / 170 / Euston 
Road/London /1892, bought in England in 1957 for /600 (um 551). 

The Van Huffel collection (13 microscopes) 

The industrialist Dr. N.G. Van Huffel (1869-1936), the founder of the Nederlandsche 
Instrumenten Fabriek NIF, later the NIEAF in Utrecht, collected scientific instruments 
too. In 1928, when Van Huffel heard about Van Cittert’s efforts to found a University 
Museum, he decided to sell his collection of 85 eighteenth- and nineteenth-century in¬ 
struments for /1750 to this museum. Apart from the octants, sextants, weights and 
measures and many beautiful and rare instruments there are 13 microscopes. There are 
three Culpeper-type tripod microscopes, one of which is signed J. Scarlet / London (um 
13), the other two are unsigned. There are also three Cuff-type microscopes; one is 
signed Lincoln / London (um 18), the second one is signed B. Martin et fils fecit [sic!] 
(um 19), the third one is unsigned. Worth mentioning are also the two compound 
achromatic microscopes signed Harm.s van Deijl / Inv= et Fecit / Amsterdam (um 25 
and um 26) and a very large solar-microscope signed Jan Hendrik Spiering / Amsterdam 
(um 39). 

Gifts to the Museum (66 microscopes) 

A considerable number of microscopes has been given to the museum over the last 
80 years, including many eighteenth-century and early nineteenth-century ones in the 
early years. As the prices of these microscopes increased the number of these gifts de¬ 
creased sharply, in later years mainly early twenty-century microscopes were given. A 
notable exception is the screw-barrel microscope with its compound body on a tripod 
stand signed by Culpeper (uml846), which was given to the museum in 1985. Some 
microscopes given during the directorship of the Van Cittert’s are mentioned below. 

A Cuff-type microscope signed Geo Sterrop Maker (um 16), acquired ca. 1928. 

A horseshoe stand signed E. Hartnack et Cie / Place Dauphine 21 / Paris / 9019, 
given by a grandson of a friend of Harting (um 28). Harting tested this microscope in 
1869, a letter concerning this microscope from 1869 has also survived. 

A screw-barrel microscope signed G. Cramer / Groningen / Fecit, placed on loan 
c. 1930 (um 40). 

A Gould-type microscope mounted on its box, a gift from mr. Watson-Baker, the 
director of Watson & Sons (um 43). Van Cittert and Watson-Baker came in contact 
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when Van Cittert wrote to Watson & Sons whether they could provide him with a Gray¬ 
son Ruling, which he needed for measuring the resolving power of the microscopes. 
Watson-Baker was very interested in Van Cittert’s research and succeeded in finding the 
Grayson Ruling, Van Cittert bought it privately and later the family gave it to the Mu¬ 
seum. It is still kept in mint condition (um 556). 

Two tripod microscopes (Culpeper-type), signed Urings fecit (um 72 and um 354). 

A compound microscope signed C. Kellner in Wetzlar / Belthle & Rexroth / 227, 
given by one of the university professors (um 367). 

Two microscopes made by J. Huysen, both given by university professors (Um 9 
and um 374). 

A side-pillar microscope with a lenses in a revolving disk, signed Invt. & made by 
G. Adams at Tycho Brahe s Head in Fleet Street London (um 435). 

Under my own curatorship - from c.1985 until 2002 - the museum acquired many 
microscopes from faculties who were moving from their old nineteenth-century prem¬ 
ises to a new campus “De Uithof’. These were mainly instruments from the twentieth 
century. 

The Foundation for Historical Microscopy (31 microscopes) 

A problem for private collectors of microscopes is the considerable value which sci¬ 
entific instruments can have on the antique market. The simple Van Musschenbroek mi¬ 
croscope which did cost /150 in 1949, has increased its value more than three hundred¬ 
fold. This results in high insurance premiums and an increased risk of theft, which a 
well known Dutch collector discovered in 1991. Two Dutch collectors of microscopes 
decided in 1987 that a suitable way to avoid these problems was to give their collection 
in loan to the University Museum. In exchange for this loan the museum maintains and 
investigates the microscopes. One serious gap in the collection of the museum, English 
microscopes from the second half of the nineteenth century, is to some extent fdled by 
the collection of this Foundation. The other important contribution is a Marshall micro¬ 
scope with an exuberant decorative tooling. 

Unknown provenance (19 microscopes) 

Though the University Museum has a long standing tradition of good curatorship, the 
1970s and early 1980s were a period in which this was sadly neglected. Among the 
nineteen microscopes which were acquired in this period there are some small drum- 
microscopes, some instruments by Nachet, Leitz, Winkel and Reichert. 
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iii Remarks about the text and corrections 


Van Citterts catalogue has been translated in English by someone who was not a na¬ 
tive English speaker, perhaps a local English teacher? As a result the English is not as 
polished as one would wish. In this edition I have corrected the most obvious misspell¬ 
ings (see ‘Corrections’ below), I have not tried to correct all idiomatic errors, apart from 
a few obvious ones. I wanted to keep the original text and lay-out intact as much as pos¬ 
sible. My annotations and additions in the text of the book are in blue. 

In the catalogue Van Cittert (or the printer?) is not always consistent: 

-the use of a or a V in decimal fractions, I have used the decimal point consistently, 
-the use of italics : in general names of people are written in italics, but not always, I 
have corrected this as it is a fairly obvious omission. 

-the magnification is not given in diameters but with the ‘x’ sign, I have not changed 
this. 

-in some catalogue entries Van Cittert writes ‘bears the inscription etc.’, in others he 
writes ‘signed:’, I have not changed this. 

-planoconvex is written as plano-convex, I have corrected this and similar word combi¬ 
nations. 

-millimeter and centimeter are sometimes abbreviated as ‘mm.’ resp. as ‘cm.’, some¬ 
times as plain ‘mm’ resp. ‘cm’, I have consistently used mm and cm 
-Lieberkuehn mirror is sometimes written with a capital ‘L’, sometimes not, I changed 
them all to Lieberkuhn mirror. 


The title page suggests that the microscopes are in charge of the museum, unfortunately 
this is not the case, the management is in charge. I corrected this to “.... Microscopes 
kept by the Utrecht University Museum.” 


Below follow all the minor corrections and changes in the text, ‘1934’ gives the page 
number of the 1934 catalogue, ‘2012’ the page number in this electronic version. ‘Text 
1934’ is the original text in the 1934 printed catalogue and ‘changed to’ is the text in this 
electronic revision of the book. 


1934 

2012 

P-3 

p.18 

P-5 

p.19 

p.10 

p.22 

p.10 

p.23 

p.14 

p.26 

p. 15 

p.27 

p.20 

p.31 

p.27 

p.38 

p.28 

p.39 

p.34 

p.44 

p.35 

p.45 

p.42 

p.53 

p.49 

p.60 

p.50 

p.62 

p.51 

p.62 

p.57 

p.69 


text 1934 
in charge of 
sligtly 
If 

favorable 
rivetted 
seperated 
note 1 

magnications 

of Robert Brown 

For description 

descripton 

tighty 

onder 

dioptries 

impractability 

palmwood 


changed to: 

—► kept by 
—► slightly 
-►It 

—► favourable 
—► riveted 
—► separated 
—► 2 


magnifications 

after Robert Brown 

For a description 

description 

tightly 

under 

diopters 

impracticability 

boxwood 
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1934 

2012 

text 1934 

p.58 

p.70 

ond 

p.62 

p.75 

slab 

p.63 

p.76 

collecter 

p.70 

p.81 

3. 

p.70 

p.83 

tot 

P-71 

p.83 

Huyghenian 

p.72 

p.85 

Huyghenian 

p.72 

p.85 

Tyrrell 

p.73 

p.86 

compressorium 

p.73 

p.86 

of Schiek 

p.73 

p.86 

prisma 

p.74 

p.87 

slanting 

p.74 

p.87 

Tyrrell 

p.76 

p.89 

with centring adjustment 

p.78 

p.90 

succesfully 

p.78 

p.92 

slanting 

p.80 

p.94 

Tyrrell 

p.80 

p.95 

slanting 

p.80 

p.95 

lenght 

p.82 

p.96 

slanting 

p.82 

p.96 

Huyghenian 

p.82 

p.96 

lage 

p.86 

p.101 

prelimanary 

p.87 

p.102 

Tyrrel 

p.88 

p.103 

Schiek 155 

p.91 

p.107 

wholesale 

p.91 

p.107 

screwn 

p.91 

p.107 

parts 

p.95 

p.lll 

Cuthberson 

p.95 

p.112 

Cuthberson 

p.97 

p.114 

transparant 

p.98 

p.114 

wholesale 

p.98 

p.114 

Everthing 

p.100 

p.116 

protudes 

p.104 

p.119 

palmwood 

p.105 

p.122 

26 Rue Pavee 

p.108 

p.125 

platina 


changed to: 
—*■ and 
—► plate 
—*■ collector 


3). 


to 

Huygenian 

Huygenian 

Turrell 

compressarium 
after Schiek 
prism 
oblique 
Turrell 

with a centering adjustment 

successfully 

oblique 

Turrell 

oblique 

length 

oblique 

Huygenian 

large 

preliminary 

Turrell 


Schiek 135 


entire 

screwed 

parts, 

Cuthbertson 

Cuthbertson 

transparent 

entire 

Everything 

protrudes 

boxwood 

24 Rue Pavee 

platinum 
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iv Measurements 


For a detailed description of the methodology used for measuring focal length and re¬ 
solving power, I refer to Van Zuylen’s Van Leeuwenhoek article of 1981 21 and chapter 2 
‘Methodology’ of Deiman’s 1992 thesis. 22 

The angular magnification of an eyepiece is given for a distance of distinct vision of 
250 mm, from this follows the following relation between the angular magnification 
MA and the focal length f of an eyepiece: 

MA= 250 / f 

The focal length is measured with a calibrated micro foco-collimator, which consists of 
a distortion free triplet objective with a scale of 100 parts in its focal plane. 

The magnification of single lens objectives is given for the same distance of distinct vi¬ 
sion of 250 mm, their magnification as a simple magnifier is related to their focal length 
as: 

MA= 250 / f 

The numerical aperture NA is calculated as: 

NA=(magnification x exit pupil) / 500. 

The optical data of compound microscopes is in some cases measured on the micro¬ 
scope itself, this is indicated as such. When this was not possible or feasible the data of 
objectives were measured on a Nedoptifa - Bleeker microscope for which a special body 
tube was made with an adjustable tube length. The eyepieces that were used were a Ne¬ 
doptifa 5x Huygenian eyepiece for the stronger objectives and a Nedoptifa lOx Huyge- 
nian eyepiece for the weaker objectives. The 5x eyepiece has a focal length of 4.98 mm, 
the lOx eyepiece has a focal length of 9.79 mm. In the text the tube length is given. 

The resolving power is measured with a test plate that consists of an object slide on 
which a thin layer of aluminum was deposited in vacuo. With a diamond lines were 
ruled in the aluminum surface in series of different distances. Limitations of the ruling 
engine made it impossible to go below 0.8p. A Moller diatom test plate was used when 
the resolving power was higher. Stauroneis phoenicenteron resolves 0.7-0.75 p at a nu¬ 
merical aperture of circa 0.45, Pleurosigma angulatum resolves 0.45 p at a numerical 
aperture of circa 0.75. 


21 J. van Zuylen, ‘The microscopes of Antoni van Leeuwenhoek’, Journal of Microscopy, Vol. 
121, Pt.3, March 1981, pp. 309-328. 

22 J.C. Deiman, Microscope Optics and J.J. Lister’s Influence on the Development of the 
Achromatic Objective, 1750-1850, University of London, Imperial College 1992. Available as 
CD ROM from Savonabooks, UK. 
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A photo of the test plate that was used, lines ruled 
in a thin deposited layer of aluminum. Range 5p- 
llp. 



The diatom Stauroneis phoenicenteron, which is 
resolved into dots with objective No. 5 by Hart- 
nack [cat. Q.3., inv.no. um 28], 

Mdller diatom test-plate, diatoms mounted in re¬ 
algar. 


Below a crop if the central part of the diatom, 
which shows the lines and dots more clearly. 
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Preface 

This descriptive catalogue of the collection of microscopes kept by the Utrecht Univer¬ 
sity Museum differs in a few respects from most, if not all, catalogues of other collec¬ 
tions. It is, in the first place, not concerned only with the design and the mechanical ar¬ 
rangement of the instruments, as is usually the case, but it also aims at giving, with con¬ 
stant reference to the Utrecht collection, a survey of the historical development of the 
magnification and the resolving powers as well. In the second place, it deals with the 
19th century microscopes in more detail than is to be found in the greater number of 
such catalogues. The development during that period is, indeed, by no means less im¬ 
portant and interesting than during the 18th century. In the 19th century, too, one meets 
with tentative efforts to arrive at the best form for the supporting stand and also with a 
variety of minor alterations, introduced as improvements, but subsequently withdrawn. 
Above all, however, the 19th century is remarkable for the development of the simple 
non-corrected objective into the modem one whose actual resolving power has practi¬ 
cally reached its theoretical value. 

This collection contains a few unique instruments of great historical interest. To be¬ 
gin with, there is the strongest of the remaining “van Leeuwenhoek” microscopes, fur¬ 
ther, the achromatic objective of Beeldsnijder made about 1791 and, finally, the two dif¬ 
ferent types of the first achromatic microscope ever introduced on the market, both of 
them constructed by van Deyl about 1806. It contains, as well, the greater part of those 
instruments of which Harting published, in his well-known standard work, the magnify¬ 
ing and resolving powers as determined by him. For a long time Harting was a profes¬ 
sor at Utrecht and director of the Zoological Laboratory, and not only the instruments 
belonging to that institute were at his disposal but also those belonging to the Physical 
Laboratory, which then, already, had become an important collection. 

The Utrecht microscope collection itself is only a part of a very extensive collection 
of instruments (about 1200) owned by the University and in which three smaller collec¬ 
tions are combined. First of all, namely, the instruments purchased since the year of its 
foundation (1706) by the Theatrum Physicum, secondly, those collected by the Physical 
Society (Natuurkundig Gezelschap) and thirdly, those brought together by the Utrecht 
University Museum. As regards the share of the Natuurkundig Gezelschap (which was 
founded in 1777 and still flourishes) we may remark that, especially during the first 
hundred years of its existence, it could dispose of ample means and started an exceed¬ 
ingly valuable collection of instruments which it ceded on certain conditions to the Uni¬ 
versity in 1889. As regards the third contributor, the Utrecht University Museum, this 
includes among its activities the extension of the present collection. It is responsible for 
the description of the collection and also for the publication of this catalogue for which 
it gratefully acknowledges the financial support of the Utrecht University Fund. 
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CHAPTER I 


Some comments upon the development 
of the resolving power of the microscope. 

The discovery of the lens includes the discovery of the microscope, for, once the first 
positive lens was constructed, its magnifying power must at once have been apparent. 
This means that the first microscope had thereby come into existence though most 
probably its magnification and resolving power were very poor. In course of time, how¬ 
ever, it must have become obvious that the magnifying power of lenses increases with 
increasing curvature of their surfaces. Hence the tendency must have arisen to obtain 
ever stronger lenses by making them continually smaller. Since, however, the manipula¬ 
tion of such minute lenses became more and more inconvenient, it was only natural to 
mount them in some kind of lens-holder or supporting stem and to fit such a lens-holder 
or stem with an object-holder provided with a contrivance for the control of the focuss¬ 
ing. This is how, what is commonly called, the simple microscope came into being, a 
type of instrument which held its own as long as until about 1830. And rightly so, for, 
however difficult the instrument may have been to handle, especially on account of the 
very small object distance necessary with higher magnifications, its optical qualities 
were unsurpassed then by any other type of instrument. The images are remarkably free 
from spherical and chromatic aberration, even with a magnification of 500 they give an 
impression of still being, practically speaking, perfectly achromatic. Indeed, as is clear 
from theoretical considerations, all aberrations from the ideal image, excepting the de¬ 
viation from flatness, will in the case of strongly curved nearly spherical lenses only 
slightly deteriorate the quality of the image. 

From its origin down to the middle of the 19th. century the simple microscope has 
developed from a very primitive into a refined physical instrument. Whereas the earliest 
microscope consisted simply of a short tube fitted with a lens at one end and having the 
object attached to it at the other, the microscope constructed shortly after 1800 had a 
beautifully made supporting pillar, a convenient stage which often admitted of central 
adjustment and a perfect contrivance for focussing. 

Though the closer study of the mechanical and constructional development of the 
microscope is very interesting, it is no doubt equally interesting to follow the develop¬ 
ment of the magnifying and resolving powers of these instruments during that same pe¬ 
riod. And the remarkable result is that from the earliest microscope in the Utrecht col¬ 
lection (and of the 17th century too), down to the middle of the 19th century hardly any 
improvement is found. The van Leeuwenhoek instrument, described under A. 1, proves 
to be one of the best microscopes as regards magnification and resolving powers made 
until the commencement of the 19th century. In order to make sure of this fact, all mi¬ 
croscopes of the collection here described have been brought once more into a workable 
condition, all lenses have been cleaned as thoroughly as possible, and after these pre¬ 
liminaries the magnification and the resolving power of all instruments have been de¬ 
termined. 

For the stronger simple microscopes as well as for the projection-microscopes the 
determination of the magnification was carried out by throwing the image of a reading 
scale, formed by the lens under investigation, on to a screen, at a fixed distance from the 
lens, and by measuring the length of the divisions. For the weaker simple microscopes 
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and for the compound ones it was done with the aid of the camera lucida. All magnifica¬ 
tions, those of the projection microscopes inclusive, are given for 25 cm image distance. 

As regards the determination of the resolving power, it was not possible to make use 
of the apertometer, as is usually done nowadays, because the numerical aperture gives 
the resolving power for those cases only in which both lenses and conditions for illumi¬ 
nation are ideal. As soon as the lenses and the illumination are not ideal, the result of the 
apertometer method can only have the signification of an upper limit and the true re¬ 
solving power corresponding to the actual state of affairs remains unknown. Even with 
the modem instruments of the best manufacture there is no absolute guarantee that the 
actual conditions agree sufficiently closely with the ideal ones to permit the application 
of the apertometer method. 

When dealing, however, with instruments of the 17th and 18th centuries one may be 
sure that the actual conditions fall so far short of the ideal ones that this method can no 
longer be applied. It had therefore to be replaced by a direct one, now almost forgotten, 
but in common use about the middle of the 19th century. This direct method gives at 
once the true resolving power for the actual condition cf the lenses and illumination dur¬ 
ing the measurements and ought therefore strictly speaking, to be preferred even for 
modem instruments to the first one. In the middle of the 19th century this method made 
use of a so-called Nobert’s test plate, that is, a small glass plate in which a few groups of 
parallel equidistant lines are scratched, the mutual distances for each group being 
known, (cp. W.5). Later on the “Grayson Rulings ” 23 became more popular as a testing 
object. This is a thin realgar-film, also with a number of groups of parallel equidistant 
lines scratched on it (cp. W.6). For the present determinations both the Nobert plate and 
the Grayson Rulings were used, mainly the latter, however, which in our case contained 
12 groups of lines. 

Numbering the groups in the order of their decreasing mutual line-distances, the lat¬ 
ter amounts for group a to Vsoooa inch, which is equal to about V2oo a mm. If now, the ex¬ 
amination of the plate in the microscope shows that group a is still resolved but the next 
group a+1 not yet, the resolving power is sure to have a value between V2oo a mm and V 
2oo(a+i)mm. 

For the small magnifications an object micrometer was used with divisions in Vioo 
mm. Our numerical results for the resolving powers are therefore given in V200, V400, V 

600, .mm. The source of light for this investigation was, except in the case of very 

high magnifications, an electric lamp at a distance of about one meter; the measure¬ 
ments are, therefore, the results of experiments with light pencils of very slight diver¬ 
gence. 

Let us now return to the simple microscope. It was clear from the measurements, that 
for the microscopes described below, one could fix, fairly sharply, the average magnifi¬ 
cation required to reach some definite resolving power. For instance, lenses with magni¬ 
fications smaller than x20 turned out not to be capable of resolving Vioo mm. For resolv¬ 
ing powers between Vioo mm and V200 mm, the required magnifications had as a rule 
values between 20 and 40, etc. The results are collected in Table 1, and in fig. 1 the re¬ 
solving power of the simple microscope is plotted against the magnification (continuous 
line). 


23 These were introduced on the market by the firm Beck in London; they are nowadays, no 
longer made and have, practically speaking, disappeared from the market. 

- 20 - 





Here, we are struck by the fact that the point L furnished by the oldest instrument of 
the collection, (the van Leeuwenhoek microscope) not only fits the curve perfectly, (a 
magnification of 270 resolves in this case V700 mm. i.e. the 4th group of a Nobert plate) 
but that it even lies very high on the curve; it is only surpassed by a few 19th century 
microscopes fitted with doublets and by one, only one, small lens of Dollond dating 
from that same period, with a magnification of 480. 

Considering that van Leeuwenhoek’s instrument attains its prominent position in spite 
of a badly scratched lens it would in its original condition have furnished a point lying 
much higher than the average, [see p. 28, additions] 

As regards the projection-microscopes, one might, from theory, expect the same rela¬ 
tion between magnification and resolving power as that of the simple microscopes, for 
the fact that one uses the lens (of short focal length) in the first case as a projecting lens 
instead of as a magnifying glass does not appreciably alter the object distance, and, 
therefore, neither the numerical aperture. In reality, however, the resolving power 
proved to be less than that of the simple microscopes; the obvious reason here fore is 
that the screen is never perfectly flat. The more it approaches ideal flatness the closer 
the resolving power will be to that of the simple microscope. In agreement herewith it 
was found experimentally that the resolving power is greater for projection distances of 
more than 25 cm. In order, however, to make a fair comparison with the simple micro¬ 
scope possible, the screen was held at the fixed distance of 25 cm from the lens. A sheet 
of white card-board as smooth and as flat as possible, was used as a projection screen. 
The results are again given in Table 1. 

We will now consider the development of the compound microscope as well. To all 
appearances, its more convenient manipulation and the greater object distances, offered 
the observer many advantages. Here again, however, one meets with the same phe¬ 
nomenon as in the other types of microscopes. In the course of the 18th century namely, 
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a considerable improvement in the mechanical construction was obtained, but hardly 
any progress was made as regards the optical capacities, and moreover, the optical pow¬ 
ers of the compound microscopes turned out to fall short, by a long way, of those of the 
simple microscopes. This can be seen at once in Table 1 and from the dotted curve of 
fig. 1. A comparison, too, in the present catalogue of the optical data of the various in¬ 
struments will at once reveal the fact that optical capacities of the compound micro¬ 
scopes have remained the same during the whole of the 18th century. The original Cul¬ 
peper microscope, for instance, shows in this respect, hardly any difference from those 
instruments constructed about 1800. Even those improvements which were obviously 
necessary were neglected; the objectives, for example, are found to consist in the major¬ 
ity of cases of biconvex lenses, if one comes across planoconvex lenses at all, they are 
almost invariably mounted with their convex surfaces turned towards the object and 
have evidently only been put in for the sake of their convenient mounting. 

The reason why the magnifications of the compound microscopes are less than those 
of the other types is that the influence of the chromatic and spherical aberrations is 
much more predominant. The resolving power is less for the obvious reason, that a sin¬ 
gle lens, used as a simple microscope has a definite resolving power which can never 
increase, though its magnification can increase when the lens is subsequently combined 
with an eyepiece. It often occurs on the contrary that the resolving power of the combi¬ 
nation is less than that of the single lens so that higher magnifications and lower resolv¬ 
ing powers belong together. 

Tabel I. 





Mean required magnification 



Resolving 

power 

Non-corrected 

microscopes 

Corrected 

microscopes 

TL__ 

in 

mm. 

Simple 
± 1700-1830 

Projection 
± 1740 1830 

Compound 

+ 1720-1820 

Chevalier 

1837 

Oberhauser 

+ 1845 

Hartnack 

± 1870 

1 neore- 

tical 

limit 

*'ioo 

20 

20 

35 

35 



n 

i / 

'200 

40 

40 

85 

60 

— 

22' 

22 

i / 

/ 4 00 

100 

120 

250 

120 

75 

45 

44 

l / 

1 600 

200 

— 

— 

220 

115 

70 

67 

Vsoo 

360 

— 

— 

— 

165 

100 

89 

1/ 

MOOO 

— 

— 

— 

— 

225 

135 

111 

i; 

* 1 200 

— 

— 

— 

— 

295 

175 

133 

1 / 

/ 1 400 

— 

— 

— 


395 

235 

156 

1 / 

/ 1 000 

— 

— 

— 

— 

— 

360 

178 

/ 1 soo 







200 


Whereas the resolving power of the compound microscope remained, therefore, far 
below that of the simple microscope, so long as the objectives were not achromatized, 
this was no longer the case when once achromatic objectives were successfully made. 
The very first achromatic objective of Beeldsnijder (1791) is capable, when combined 
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with a low power eye-piece, of resolving Vioo mm with a magnification of 20 (fig.l 
point B ). With van Deyl’s microscope (1806, M.2) V 200 mm is already resolved with a 
magnification of 30 (fig.l point D ). This proves that though as yet restricted to low 
magnifications only, the construction of the achromatic objective brought the compound 
microscope at once up to the level, or even above the level, of the simple microscope. It 
is worthy of note that in our opinion van Deyl owes his remarkable success not only to 
his achromatic objective, but also to the fact that he constructed his lenses in such a way 
that they partly neutralized their separate spherical aberrations. Both surfaces of all the 
lenses in his instrument have different curvatures and are mounted in such a way that 
the light-pencils that go to form the image pass through them at favourable angles. 

Soon, however, the restriction to low magnification was felt as a serious drawback. 
The achromatic objective must necessarily consist of a convex crown lens and a con¬ 
cave flint lens. Now in order to obtain high magnifications the convex lens must be very 
much more powerful than in the case of a single nonachromatized lens and this leads to 
practical difficulties in their construction. Selligue and Chevalier, soon followed by oth¬ 
ers, were the first to obtain high magnifications by combining into a system a number of 
small lenses each of which had been achromatized separately as well as possible. The 
advantage of this method was that by simply adding or removing one or more of the 
lenses one could very easily alter the magnification. The drawback, however, was the 
accumulation of the separate spherical aberrations, which in the case of higher magnifi¬ 
cations spoiled the resolving power. This explains why the resolving power of the com¬ 
pound microscope, though increased considerably by achromatizing, still remained be¬ 
low that of the simple microscope. This is clearly demonstrated by the instrument (0.1) 
constructed in 1837 by Chevalier, one of the best builders of microscopes of his time. 
From Table 1 and fig.l the-line, one can see that van Leeuwenhoek’s micro¬ 

scope, dated about 1700, is even superior to it! 

It is due to the genius of Amici that these difficulties were overcome. He showed that, 
in order to arrive at a high resolving power, the objective must be composed of different 
parts each of which separately still gives rise to aberrations, but which are so computed, 
that they neutralize each others impairing influence. He was also the first to draw atten¬ 
tion to the part played by the cover-glass and to point out the great advantage of having 
at one’s disposal a number of eyepieces of different powers, as well as a number of dif¬ 
ferent objectives. He pointed out, moreover, the influence of a larger aperture and the 
important advantage of immersion. The microscope of Amici (1836) in the Utrecht col¬ 
lection turns out indeed to possess a resolving power far exceeding that of the simple 
microscope; with a magnification of 80 it resolves already V 400 mm (fig.l point A). 
When his method of constructing objectives was once generally accepted and followed, 
and the resolving power of the compound microscope went up by leaps and bounds, the 
cause of the simple microscope was lost! The microscope of Oberhauser (about 1845, 
see Q.2) or better still that of Hartnack (about 1870, see Q.3) makes this clear to us in a 
most convincing way. (See Table 1 and fig.l the — — .. line, resp. the — . — line). 
The line referring to the Hartnack microscope moreover shows, that, in the case of 
lower magnifications, this instrument has already reached the theoretical limit, repre¬ 
sented in fig. 1 by two continuous straight lines. The horizontal line gives the theoretical 
limit for NA = 0.9 and X= 5000A. The construction of the slanting line is based on the 
experimental fact that the angular distance of two points must be at least 1 V 2 in order to 
be seen separately. And the achievement of a water-immersion, belonging to the same 
Hartnack instrument and which, with a magnification of 340 is able to resolve Visoo is 
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also in fig. 1 (point I). It is clear from this that at about 1870 the resolving power of the 
compound microscope had already attained a very high value. It is, indeed, very inter¬ 
esting and instructive, that an entirely new microscope constructed in one of the most 
famous factories in the world yielded exactly the same curve for its resolving power as 
the Hartnack instrument which was made about 65 years previously! 

We may summarize these comments on the resolving power of the microscope as 
follows: From 1700 to 1800 only the construction and the mechanical arrangement of 
the simple and of the compound microscope were improved. The optical capacities 
however show hardly any improvement. 

The simple microscope is, during this period, far superior in optical respect to the 
compound one, which explains why scientific observers invariably fall back on the for¬ 
mer type of instrument for their most important investigations. The successful construc¬ 
tion and the development of the achromatic objective opens a period of increasing re¬ 
solving power of the compound microscope. At about 1830 the compound microscope 
definitely outdid the simple microscope, which from this time onwards loses its leading 
position and is nowadays only used as a dissecting microscope or as a magnifying glass. 

In this connection we may perhaps once more draw attention to the remarkable fact 
that, as regards optical powers, the van Leeuwenhoek microscope (A.l) must have been 
one of the best microscopes ever made before 1830. It is therefore no wonder that van 
Leeuwenhoek, possessing all the qualities of a keen observer was able to make such 
startling discoveries with this instrument, that up to the present day the scientific world 
is still amazed by them. Nor is it to be wondered at, that their reliability and correctness 
were formerly often doubted, for the simple reason that they could not be repeated. 
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CHAPTER II 


Simple Microscopes. 

A. Van Leeuwenhoek microscopes. 

Anthonie van Leeuwenhoek (1637-1723) was undoubtedly the pioneer of those sci¬ 
ences dependent on the microscope for their data. For, at a time when, as yet, only the 
rudiments of the simple, as well as of the compound, microscope existed and therefore 
only the most primitive instruments were at his disposal, he succeeded in making ex¬ 
tremely interesting discoveries. The reliability, however of his observations was often 
doubted, then and later, simply because no one was ever capable of repeating them. It 
was considered next to impossible that with such a poor outfit - a very small lens, 
which he had ground and polished himself, let in between two roughly finished brass 
plates, and some rough arrangement for focussing - he should have succeeded in ob¬ 
serving protozoa, bacteria, cilia, etc. Even nowadays the scientific world is still amazed 
at his having obtained such important results with such simple means. And again and 
again one meets with the opinion that van Leeuwenhoek must have had better means at 
his disposal as well. Quite recently, even, the same view has been put forward in this 
matter and it has been suggested that van Leeuwe n hoek must have been acquainted with 
“dark ground illumination”. 24 

It is, of course, very probable that this phenomenon was actually observed by him, as 
the present writer is quite willing to admit but it is not at all necessary to assume that 
van Leeuwenhoek must, purposely, have made use of it for his observations. Measure¬ 
ments of the optical powers of the small microscope, described under A. 1. show that 
this instrument even in its present condition, with the lens badly scratched on the side of 
the object, is capable of resolving, with a magnification of 270 the line structure of a 
grating of which the spacing is V700 mm; one may safely assume that, when in good 
condition in van Leeuwenhoek’s time, its resolving power must have been considerably 
higher. This means that this little instrument must have surpassed in optical capacities 
any of the compound microscopes of the 18th century and that not until the beginning of 
the 19th century, some, though not many, instruments of more efficiency are to be 
found. Besides, it is not quite certain that the microscope in this collection is the best of 
all he ever made. It is only the strongest among those still left of the 250 microscopes 
made by him, which existed at the time of his death. 

Van Leeuwenhoek possessed all the qualities that go to make a first-rate observer: 
keen eyesight, ingenuity and discrimination and, undeniably, an indefatigable patience 
without which he could never have worked with such clumsy apparatus at all. Moreo¬ 
ver, his skill in grinding and polishing lenses must have been exceptional. And yet even 
all these excellent qualities do not explain his outstanding success. 

This can be only fully understood by taking into account the fact that he used exactly 
the type of microscope, which by its high resolving power made his discoveries possi¬ 
ble. 

If, at that time, the compound microscope had already offered the misleading advan¬ 
tages of a much more convenient manipulation and its apparent superiority over the 
simple microscope, instead of being still at the beginning of its development, and if van 
Leeuwenhoek should thereby have been induced to prefer the former type to the latter he 


24 Cp. C. Dobell: „Antony van Leeuwenhoek and his little animals”, pg. 332 
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would never have obtained his startling results. In short, he made his discoveries not in 
spite of, but thanks to, the fact he made use of a primitive simple microscope. 


1 



Fig. 2. 


A.l. Microscope of “van Leeuwenhoek”, [um 1], h 8, w 4.3, d 2.7 

Dated 1680-1720, in a cardboard case which is covered with brown leather, 
stamped BB, both on the case and the lid. Harting must have found the mi¬ 
croscope between 1846 and 1850, in the physical laboratory. He does not 
mention it in P. Harting, Bijdragen tot de Geschiedenis der Mikroskopen in 
ons Vaderland, Utrecht, 1846 ( Contributions to the History of the Micro¬ 
scopes in our Homeland ). However, in his next book on the history of the 
microscope, dated 1850, and which emanates from the text of the ‘Bijdra¬ 
gen’, it is mentioned as being present in the physical laboratory. 25 Harting 
not mentions the case, which can mean it was added later. BB can stand for 
C.H.D. Buys Ballot (1817-1890), who was professor of physics from 1868- 
1876. 

This small instrument consists of two very badly finished brass plates riveted to¬ 
gether and measuring about 4.5 x 2.5 cm 2 (fig. 2). Between them a very small lens is 
fitted, having an effective diameter of 0.5 mm. For examination, the object is stuck on a 
small point. This point can be removed, which suggests that, originally, the instrument 
was occasionally used with object-holders of a different shape. What kind of object- 
holders these may have been is not known. For focussing, the distance between the 
point and the lens can be varied by a screw. This screw is 1 cm long; it has only 11 
windings in all and of very bad workmanship at that! Since moreover, the focal length 
of the lens is very small, it is clear that the actual focussing is an extremely tedious af¬ 
fair! In order to make the successive examination of different parts of the object possi¬ 
ble, the brass piece which carries the object-point is attached to a long screw running 
parallel to the plates. The female screw is in the shorter arm of a brass angle-piece, of 
which the longer arm can turn round another screw, by which it is attached to the brass 
plates. By this arrangement the object can be made to move in all directions. A coarsely 
finished leather case belongs to this instrument. As regards the lens, it is biconvex, the 
radii of curvature are ± 0.75 mm; its greatest thickness ±1.1 mm. (fig. 3). The brass 
plates between which it is fitted serve at the same time as diaphragms; the aperture on 


25 P. Harting, Het Mikroskoop, deszelfs Gebruik, Geschiedenis en Tegenwoordige toestand, 
Utrecht, 1850, p.43-44. 
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the object-side is 0.5 mm, on the other side 0.8 mm. 
The distance object-lens is about 0.5 mm. For the 
numerical aperture a value of about 0.4 was found. 
The theoretical resolving power is 1 p, but in practice, 
details not less than V700 mm apart, are still sepa- 
V rated. The magnifying power of the lens is x275. The 
fact that on the object side the lens is more or less 
badly scratched rather spoils the image, which there¬ 
fore is doubtlessly less satisfactory now than when 
van Leeuwenhoek himself used the instrument. Yet 
structural details, the size which is somewhat more 
than lp, are still resolved; coloured bacteria of a size 
between 1 and 2 p can be seen clearly, and living 
bacteria measuring about 5p are easily observable. 




Fig. 4. 

Fig. 4 shows a microphotograph of a few diatoms. The magnification used in this in¬ 
stance was x 200 ; the actual length of the side of the triangle in the figure is 0.18 mm. 
For a very complete description of our instrument see: 

P. Harting, Het microscoop III, pg 43—44. 

P. H. van Cittert, Proc. Amst, 35, 1062, 1932; 36, 194, 1933. 

P. H. van Cittert, Natuur en Mensch. 53, 136, 1933. 

On the Van Leeuwenhoek microscope Van Cittert published later: 

‘The optical Properties of the Van Leeuwenhoek microscope in possession 
of the University of Utrecht’, Proceedings Koningklijke Nederlandse 
Akademie van Wetenschappen, Amsterdam, vol. 37 , ( 1934 ), p. 290 . 
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‘On the Use of Glass Globules as Microscope Lenses, Proceedings Kon- 
ingklijke Nederlandse Akademie van Wetenschappen, Amsterdam, Series 
B, 57, No.i, (1954), 103 - 111 . 

In 1980-1981, on the occasion of the Van Leeuwenhoek exhibition in the 
Museum Boerhaave in Leyden and in the Science Museum in London, all 
the Van Leeuwenhoek microscopes known to exist at that time were inves¬ 
tigated by Dr. J. van Zuylen. 26 . In contrast to what Van Cittert writes, the 
lens of the Utrecht Van Leeuwenhoek microscope is not scratched, besides, 
it is not a ground lens, it is a blown lens. What Van Cittert saw as scratches 
are air bubbles. Van Zuylen measured a focal length of 0.94 mm, a magnifi¬ 
cation of 266 diameters, a numerical aperture of 0.37 and a resolving power 
of 1.35pm. The surfaces are aspherical. 

In 1986 the lens was also investigated by the Philips NatLab in Eindhoven, 
the setup used for investigating lenses for CD players was used, these lenses 
have about the same focal length. The presence of air bubbles was con¬ 
firmed, this even made exact measurements of the various parameters im¬ 
possible, it was only possible to infer that the surface is saddle-shaped. 

A. 2 . A copy of the van Leeuwenhoek microscope, [um 141], h 9, w 5.6 

Dated first half of the eighteenth century, possibly French, bought in 1928 
from a dealer in Utrecht. 

The focal length of the lens is 9 mm, the magnification is 28 diameters, the 
numerical aperture is 0.19 and the resolving power is 8p. 

The workmanship of this instrument (fig. 5 ) is much better than that of the original 
one. The construction of the object holder is altogether more solid and better finished. 
Its motion too can be better controlled. The size of the instrument is 5V2 x 15 cm. 

Originally, the lenses belonging to it were interchangeable one with another. At pre¬ 
sent, however, there is only one lens left having a magnifying and a resolving-power of 
x 30 and V100 mm respectively. 

The microscope is not signed. To judge from its decorative designs, however, which 
remind one strongly of Joblot, its construction, very probably, dates at about 1700 . 



Fig. 5. 


26 J. van Zuylen, ‘The microscopes of Antoni van Leeuwenhoek’, Journal of Microscopy, Vol. 
121, Pt.3, March 1981, pp. 309-328. 
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B. Simple magnifying-glasses provided with object-holders. 

BA. The “van Musschenbroek” microscope . 27 [um 3], h 9, w 8 

Dated ca.1680-1750, from the zoological laboratory of the University of 
Utrecht, probably one of the historical microscopes collected by Harting. 

The authenticity of this instrument is testified by the trade-mark of the van 
Musschenbroek s viz. “the oriental lamp” and by the arms of Leyden. It is, in fact, more 
like an ordinary magnifying glass to which a movable object-holder is attached, than 
like a real microscope (fig. 6). The various lenses, all of which have wooden mounts, 
can be pushed so as to fit tightly on a brass spike. The object-holder is attached to the 
lower end of the spike by means of three ball and socket joints which allow of the dis¬ 
placement of the object in all directions. 



Fig. 6. 


The object-holders at present accompanying the instrument are a wooden disc and a 
brass mount for holding capillary-tubes. 


27 Johan van Musschenbroek (1660-1707), who made this instrument, and his brother Samuel 
Joosten van Musschenbroek were instrument-makers at Leyden. Both of them were famous as 
designers and constructors of microscopes and vacuum-pumps. Johan’s sons, Jan and Petrus 
van Musschenbroek were both famous too. The former as an instrument maker at Leyden and as 
s-Gravesande s collaborator, the latter as a professor of Physics in various universities, includ¬ 
ing Utrecht and Leyden, (cf. C.A. Crommelin. Physics and the Art of Instrument making at 
Leyden in the 17th and 18th centuries.). 
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To the instrument belong, further, three lenses with respective magnifying powers 
x8, 15 and 30 . The last one resolves Vioo mm. This type of microscope is a.o. described, 
(resp. illustrated) in: 

Ledermuller II, pg 56 resp. Tab XXXII. 

Harting III, pg 48 resp. pi. I, fig. 10 . 

Petri, pg 44 - 45 . 

Clay and Court, pg 37 - 38 . 

In 1986, when we investigated this instrument there went six lenses with it, 
apart from the three weak lenses mentioned above there were now also 
three lenses with higher magnifications. It is probable that they were found 
in the zoological Laboratory at a later date. Their magnifications are 45, 61 
and 75 diameters and the resolving powers are respectively 3.2g, 4p and 
2 . 5 h- 

B. 2 . Small microscope on wooden foot, [um 4], h 9.5, 0 4 

Dated around 1800, bought in 1928 from a private collector in Utrecht. The 
focal length is 12.9 mm, the magnification is 19.4 diameters, the numerical 
aperture is 0.1, the resolving power is 8p. 

This instrument (fig. 7 ) is remarkable for its object-holder, which consists simply of 
a wire spring. For focussing, this spring is pressed by hand toward the stem. The power 
of the lens is x 15 . A card-board tube serves as a case for this very primitive instrument. 

Part of it is illustrated in s-Gravesande’s Elemens de Physique. Leyden, 1745 , II Tab. 
CIII fig. 1. 

It is also described resp. illustrated in a slightly different execution (with springless 
object-holder) in: 

Ledermuller II. pg 55 resp. Tab. XXL 
Harting III, pg 40 resp. pi. I fig. 2 . 

Petri, pg 40 . 41 

Fig. 7. 
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C. The screw-barrel microscope of Hartsoeker-Wilson. 

This type of microscope was constructed in 1694 by Hartsoeker . 28 In 1702 after it 
had been slightly altered, Wilson introduced it successfully and made it more popular. 
Its chief feature is its very compact build. It consists of a short brass tube which can be 
attached either to a handle or to a fixed stand. The small lens, mounted, either in wood, 
brass or ivory is screwed in at one end of the tube. The object is mounted in glass or be¬ 
tween two small plates of mica which are fastened together in ivory or horn. For exami¬ 
nation it is pushed between two brass plates which can be slid along two grooves of the 
tube. The position of these two plates relative to the lens can be varied by turning a sec¬ 
ond brass tube screwed in at the other end of the first tube. This second tube sometimes 
contains a condenser. 

In order to examine an opaque object this is stuck outside the instrument on a sharp 
point or in a forceps clamped between the two plates. The lens is then brought in the 
right position over the object by means of a lens holder made especially for this pur¬ 
pose. For a description, resp. illustr. of the screw-barrel microscope see, among others: 

Baker, pg 8-15 resp. pi. I and II. 

Ledermiiller II, pg 10-14 resp. Tab. V and VI. 

Adams, pg 115-118 resp. pi. II B. 

Harting III, pg 59 resp. pi. I, fig. 4 , 17 and 18 . 

Petri, pg 55 and 60 . 

Clay and Court, pg 43 - 57 . 

C. 1 . Small microscope on handle, after Hartsoeker-Wilson. [um 40], h 4,0 2.4 

Dated 1710-1750, acquired in 1928 as a gift from a citizen from Utrecht, 
unfortunately only two of the six lenses are still present: 

•No. 6, focal length 11.7 mm, magnification 21.4 diameters, numerical aper¬ 
ture 0.083 and a resolving power of 6.5p. 

•No. 4, focal length 4.1 mm, magnification 61 diameters, numerical aperture 
0.17 and a resolving power of 3-2g. 

This instrument is signed: “G. Cramer, Groningen, fecit ”. 29 

The accessories belonging to it are four strong lenses provided with ivory protection- 
caps and two weaker lenses, object-holders for the examination of opaque bodies and a 
small tube containing various objects. All these things are kept in a shagreen leather 
case. 

Accompanying the microscope is a list written by hand giving the various focal 
length’s and magnifying powers of the lenses and also an inventory of the objects. The 
respective magnifying powers and resolving powers of the various lenses are: 


28 Nicolaas Hartsoeker was bom at Gouda in 1654. He settled as a maker of microscopes in 
Rotterdam but in 1684 moved from there to Paris where he lived for twelve years and became 
very well-known for his capacities as a grinder of lenses and as a physicist. In 1697 he was ap¬ 
pointed teacher of physics to Czaar Peter the Great, and on this account the town of Amsterdam 
put a small laboratory at his disposal. Later on he was appointed professor in Heidelberg and 
finally settled down in Utrecht where he died in 1725. 

29 Gerrit Craamer or Cramer lived from 1738 till his death in 1755 at Groningen. No further 
particulars concerning his profession are to be found in the archives. 
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Lens 

Magn. p. 

Res. p. 

1 

X 400 

^600 mm 

2 

160 

! / 400 •• *• 

3 

100 

400 " •* 

4 

57 

V200 »•»» 

5 

26 

! / 100 »• •* 

6 

16 

100 »»»• 


C.2. Small microscope on handle after Hartsoeker-Wilson. [um 250], h 4.3,0 4.8 

Dated 1710-1720. Bought in 1930-1933 from a local dealer. The only objec¬ 
tive lens is a No. 4, it has a focal length of 14.24 mm, a magnification of 17.6 
diameters, a numerical aperture of 0.06 and a resolving power of lop. 



Fig. 8. 

This instrument (fig. 8) is signed “Culpeper fecit”. Of all the accessories which be¬ 
longed to it only one lens is left. Its magnifying power is x 18 and its resolving power 

Vioomm. 

C.3. Microscope after Hartsoeker-Wilson. [um 234], h 18, w 18.5, d 13 

Dated 1783. Aquired by the museum in 1932. There are three lenses: 

• focal length 18.25 mm, magnification 13.7 diameters, resolving power lop. 

• focal length 16.24 mm, magnification 15.4 diameters, resolving power lop. 

• focal length 10.95 mm, magnification 22.8 diameters, resolving power 6.5p. 

The microscope is attached to a stand which is fixed on a mahogany box. Accompa¬ 
nying it are three lenses with powers xl 5 , 25 and 40 . The two latter resolve Vioomm. 
This instrument is signed “C. van Wijk fecit” Utrecht 1783 ”. 30 It was presented by the 
Foundation of Renswoude, (together with other instruments, some of which also made 
by van Wijk) to the Museum of the University of Utrecht. 31 


30 C. van Wijk was a ward of the van Renswoude Foundation at Utrecht, which had him trained 
as instrument-maker, first at Utrecht, and later on in Paris. Subsequently he became instrument- 
maker to Teyler’s Foundation at Haarlem. 

31 M. Langenbach, Onbekend Talent, Leerlingen van de Utrechtse Fundatie van Renswoude, 
1761-1795, Zutphen 1991. 
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C. 4 . Microscope after Hartsoeker-Wilson. [li 112], box h 7, w 17, d 18 

Dated 1760, bought by the university in behalf of the physical laboratory. 

The only lens that is left is planoconvex, its image is too bad to make any 
measurements. 

This instrument has a stand fixed on a small wooden box (fig. 9 ). It is signed “Jaco¬ 
bus Lommers fecit. Utrecht 1760 ”. 32 Two lens-holders belonging to it are still left, but 
only one of them is fitted with a lens. Both holders are threaded so as to make it possi¬ 
ble to screw a short tube with an eye-piece on to the holder. By this device the simple 
microscope could easily be altered into a compound one. This extra eye-piece tube is 
now missing. In the catalogue, dated 1839 , of instruments belonging to the Physical 
Laboratory our instrument is described as a compound one and Harting also mentions 
the said tube in his book. (Harting III pg. 144 ). 



Fig. 9. 


C. 5 . Microscope after Hartsoeker-Wilson. [um 140], box h 5, w 21, d 13.5 

Dated second half of the eighteenth century, acquired in 1928 as a gift from 
a resident of Utrecht. 

This microscope, which can be used either attached to a handle or fixed on its 
wooden box bears the signature “J.G. Brinkman fecit Bremen ”. Accompanying it is the 
complete set of accessories, viz. lens- and object-holders for opaque objects and 5 
lenses. The respective magnifying and resolving-powers of the lenses are: 


32 Jacobus Lommers came as a soldier to Utrecht, about 1715, where he married in 1717. In 
1743 the astronomical instruments of the University of Utrecht were placed in his charge. In 
1747 he appears to have established himself as an instrument maker. On account of his high ca¬ 
pacities in this line he was offered the citizenship of Utrecht free of cost. He was, very likely, 
connected with the „Theatrum Physicum” of the University of Utrecht. Various instruments 
made by him are now in the collection of the Utrecht University Museum. (Cp. G. A. Evers, 
Maandblad van „Oud Utrecht” 3, 27, 1928). 
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Lens 

Magn. p. 

Res. p. 

1 

X 120 

x !400 mm 

2 

80 

x /200 »* •» 

3 

50 

200 •* M 

4 

40 

, ^200 ** •* 

5 

___ 1 

25 

_ 

x ! 100 «.. 


In the table below the measured data of the 5 lenses, the mounts have en¬ 
graved numbers from 1/2 - 4, 1/2 corresponds with ‘1’ in Van Citterts cata¬ 
logue. 


Nr. 

1/2 

1 

2 

3 

4 

focal length (mm) 

2.62 

3-59 

5-2 

6.94 

11.32 

magnification 

95-4 

69.7 

48.1 

36.1 

22.1 

numerical aperture 

0.17 

0.19 

0.24 

0.2 

0.14 

resolving power (pm) 

2.5 

2.5 

3-2 

3-2 

6.5 


C. 6 . Microscope (altered) after Hartsoeker- Wilson, [um 8], h 3 . 4 , w 10, d 8 

Dated between 1750 and 1850, acquired by the museum in 1928 as a loan 
from one of the university professors. 

This small instrument can, like the one described under C. 5 , be used in two ways, 
either attached to a handle or screwed on to a stand fixed on a small wooden box. The 
illuminating mirror is missing. The focussing differs from that of the ordinary type and 
is here effected by moving the lens relative to the object by means of a screw. The ac¬ 
cessories accompanying it are: 

the object-holder which is a double one, comprising 

1 ) the usual Wilson object-holder and 

2) a small brass box with glass top and bottom for the examination of liquids and liv¬ 
ing objects, 

and 3 lenses with powers xl2, 25 and 40 , of which the last one resolves Vioomm. 

The following values were measured: 


Nr. 

1 

2 

3 

focal length (mm) 

17-3 

13-7 

10.2 

magnification 

14.4 

18.3 

24.5 

numerical aperture 

0.037 

0.046 

0.074 

resolving power (pm) 

8 

10 

10 
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D. The simple microscope after Cuff. 

About the year 1750 the Englishman Cuff began to construct microscopes of a differ¬ 
ent design. Its advantage over the screw-barrel model was the more convenient way in 
which the object could be handled. This accounts for its holding its own for such a long 
time as a standard model for the construction of microscopes. Even the dissecting mi¬ 
croscopes of today are still built on these lines. 

The main feature of this instrument is the fixed object-stage which is attached to the 
supporting-pillar. The latter may or may not be fixed to the box of the microscope. Un¬ 
derneath the object-stage is the illuminating-mirror and above it the lens. The lens is 
adjustable with respect to the stage in various ways either by simple moving it up and 
down by hand, or by means of a screw, or by rack-and-pinion motion. 

In the 18 th century two types of instruments were distinguished, viz. the “aquatic” 
and the “botanic” microscope. In the first type the lens was capable, apart from its up 
and down motion, of a motion sideways, parallel to the plane of the stage. This made it 
possible to search a drop of water for protozoa and suchlike objects. The “botanic” lens 
could only move up and down. A description of a probably genuine Cuff microscope is 
given under H.l. 

For description, resp. illustration of the original Cuff microscopes the reader is re¬ 
ferred to: 

Halting III, pg. 67 resp. pi. II fig. 21 . 

Petri, pg. 63 - 65 . 

Clay and Court, pg. 66 - 69 . 

D.l. Microscope after Cuff, [li 113], box h 6.5, w 15.5, d 21 

This instrument, which is not signed, was made by Jacob Huisen 33 for the Theatrum 
Physicum of the Utrecht University and delivered on October 2 nd 1758 as is shown by 
the books (accounts) of the town where the sum of / 128 . 17 .- is entered on that date in 
payment of it. 

In 1758 there is an entry in the account books of the city for this amount of 
JT 27 . 17 , but it concerns the purchase of a number of instruments from Ja¬ 
cobus Lommers. An entry for 11 december 1758 mentions the purchase of a 
“microscopium met zijn zonnestel en kistje”, which translates as “a solar 
microscope with its box”, there is no price mentioned nor a maker. How¬ 
ever, in the list of instruments present in the physical laboratory, there is an 
entry dated 12 May 1765 which mentions the purchase of some instruments 
from Jacob Huysen, amongst which a “dubbeld microscopium” - a com¬ 
pound microscope - for/30.- , 34 That is probably this microscope, only the 
tube and its eyepiece are lost. 

The focussing is effected by a rack-and-pinion motion. The rack itself is pressed into 
the stand by means of spring (fig. 10 ). Among the accessories accompanying the in¬ 
strument are 10 lenses of various powers, one of them is very strong, two others are fit- 


33 Jacob Huisen was bom at Stralen. From 1739 until the time of his death 1792 he was an 
instrument-maker at Utrecht. In 1750 he obtained the citizenship of Utrecht free of cost on ac¬ 
count of his great merits in his profession. His son Hendrik Huisen was later on connected with 
the Theatrum Physicum of the University of Utrecht. A few more instruments belonging to the 
university collection are also made by this Jacob Huisen. 

34 Dr. G.W. Kemkamp, Acta et Decreta Senatus, Vroedschapsresolutien en andere bescheiden 
betreffende de Utrechtsche Academie, (Utrecht, 1938), Vol II, p.624. 
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ted with a hollow metallic mirror for illuminating opaque objects from above, (the so- 
called Lieberkiihn mirror). Only 5 of the lenses are in a satisfactory condition. Their 
magnifying and resolving powers are as follows: 


Magn. p. 

Res. p. 

X 16 

_ 

20 

*/100 mm 

30 

*/100 " •• 

40 

200 ** •* 

60 

200 ** ** 


In 1986 three lenses were left, the following values were measured: 


Nr. 

3 

4 

5 

focal length (mm) 

9.62 

15.8 

20.61 

magnification 

26 

15-8 

12.1 

numerical aperture 

0.26 

0.15 

0.094 

resolving power (pm) 

2.5 

3-2 

4 



Fig. 10. 


D. 2 . Microscope after Cuff, [um 9], box h 5.5, w 13.5, d 17.5 

Dated the third quarter of the eighteenth century. Although unsigned, this 
microscope is obviously made by Huysen, it was acquired by the museum in 
1928 as a gift from one of the university professors. 

The eight lenses Van Cittert measured in the table below still go with this 
microscope, however, they consist of two different sets, one numbered 1-5 
and the other one of a slightly darker tinted brass is numbered 2-4. 

This microscope is similar in every respect to the one described under D.l. The 8 
lenses belonging to it, have the following magnifying and resolving powers: 
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Magn. p. 

Res. p. 

X 50 

1/200 mm 

32 

200 " " 

28 

200 " " 

21 

100 •• »* 

20 

*/100 ” " 

19 

100 »» M 

10 


8 

___ 



The following values were measured: 


Nr. 

1 

2 

3 

4 

5 

focal length (mm) 

4-58 

8-59 

11.78 

26.09 

35-9 

magnification 

54-6 

29.1 

21.2 

9-58 

6.96 

numerical aperture 

0.1 

0.24 

0.21 

O.l 

0.07 

resolving power (pm) 

4 

4 

8 

10 

10 

Nr. 

2 

3 

4 



focal length (mm) 

7.17 

12.34 

12.34 



magnification 

35 

20.3 

20.3 



numerical aperture 

0.08 

0.16 

0.2 



resolving power (pm) 

6-5 

8 

8 




D. 3 . Microscope after Cuff, [um 227], box h 4.9, w 17.5, d 14.5 

Dated late eighteenth century or the first half of the nineteenth century. Ac¬ 
quired by the museum in 1932 as a gift from a resident of Rotterdam. 

This microscope is supported by a folding tripod which suggests a probable construc¬ 
tion at about 1800 . The stand is connected to the foot by a compass-joint and can there¬ 
fore be made to incline. The focussing is effected by means of a rack-and-pinion mo¬ 
tion. 

Accompanying the instrument is a simple lens, (magn. p. x 15 ), which, however did 
not originally belong to it as is evident from the fact of its being threaded. 

All of it is preserved in a small wooden box. 

The lens has a focal length of 17.55 mm, a magnification of 14.3 diameters, 
it resolves 6.54. 

D. 4 . Doublet microscope of Chevalier, [li 116], box h 8.5, w 12.5, d 18 

This instrument bears the inscription 

“Charles Chevalier” 

“Ingenieur Opticien ” 

“Palais Royal 163 . Paris” 

In 1835 the „Natuurkundig Gezelschap” (Physical Society) at Utrecht bought it for 
/ 81 . 50 . Its general build is mostly on the same lines as Cuffs original model (fig. 11 ). It 
was designed by Chevalier and an article about it was published in the Ann. d. Sc. Nat. 
1833 . A copy of this article belongs to our instrument. The focussing is done by an up or 
down rack-and-pinion motion of the lens-holder. Under the stage a cone carrying a ro¬ 
tating diaphragm with 6 apertures is attached to a folding hinge. 
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From the accessories belonging to the instrument two doublets are left, viz. No. 3 of 
which the magnifying and resolving power are ><45 and V200 mm and No. 5 with the 
values x 320 and V600 mm respectively. 

These same doublets were examined by Harting. As regards the magnifications he 
obtained the same results. The resolving powers however which he found were V450 mm 
resp. V950 mm, from which it is clear that these powers have greatly diminished (Cp. 
Harting III p. 273). 35 

The measured values are: 

No. 3: focal length 5.12 mm, magnification 48.8 diameters, numerical aper¬ 
ture 0.23, resolving power 3.2g 

No. 5: focal length 0.9 mm, magnification 278 diameters, numerical aper¬ 
ture 0.47, resolving power 1.34 

For a description (resp. illustration) the reader is referred to 
Harting III page 103 , resp. pi. Ill fig. 1 . 

For further data concerning Chevalier s doublets see: 

Harting III. page 80 resp. pi. II. 

Petri, page 72 . 

Clay and Court, page 75 . 



Fig. II. 


35 The space between the lenses of doublet No. 5 was full of verdigris and the lenses them¬ 
selves have been obviously impaired by it too. 
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D. 5 . Single microscope, [um 233], h 16.5, 07.3 

Dated the last quarter of the eighteenth century. 

This microscope shows some strong deviations from the original Cuff type. In a flat 
rectangular hollow pillar, fixed on a round foot, a brass plate can be screwed up and 
down. The lens holder is attached to the top of this plate (fig. 12 ). There is only one lens 
left with a power xl 5 . This instrument was presented to the University Museum by the 
Foundation of Renswoude [in 1932 ] and was probably the work of one of the wards of 
that foundation. 

The only lens is planoconvex, the flat side is reasonably well polished, the 
convex side is very badly polished. The focal length is 14.8 mm, the magni¬ 
fication is 17 diameters. The image was too bad to measure a resolving 
power. 



Fig. 12. 


D. 6 . Pocket microscope after Robert Brown, [li 115], h 9.5, w3.5, d 5.4 

This instrument bears the signature ‘‘Dollond London ”. It was bought by the Physi¬ 
cal Laboratory for / 100 early in the 19 th. century [before 1839 ]. Its construction differs 
greatly from that of the ordinary Cuff type (fig. 13 ). The lenses are mounted between 
two small brass plates which can be slid on the main pillar and can then be screwed up 
and down with respect to the stage. The stage itself can be centrally adjusted. This is all 
contained in a small red morocco leather case. Among the accessories of this instrument 
are four lens holders, only three of which, however, are still fitted with a lens. Their 
magnifying powers and resolving power are respectively x 185 and 1/600 mm; x 330 and 
1/800 mm and x 480 and Vsoo mm. Harting gives for the missing lens a magnifying 
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power x 77 . A cursory mention of the instrument is made by Harting in III page 81 , 
where he gives the powers of the lenses and comments upon the x 480 lens as being the 
strongest lens obtained by grinding and polishing he had ever seen. 

The following values were measured: 

Lens mount marked (20): focal length 1.64 mm, magnification 153 diame¬ 
ters, numerical aperture 0.22, resolving power 2p. 

Lens mount marked (40): focal length 0.75 mm, magnification 335 diame¬ 
ters, numerical aperture 0.35, resolving power i.6p. 



Fig. 13. 


D. 7. Dissecting microscope, [um 7], h 8.2 ,0 6.9 

Dated 1825-1875, acquired by the museum in 1928 as a loan from the zoo¬ 
logical laboratory. There is only one doublet lens left, No. 30. The focal 
length is 7.56 mm, the magnification is 83.1 diameters, the numerical aper¬ 
ture is 0.15 and the resolving power is 3-2g. 

As regards its general shape this resembles the Zeiss microscope, described and illus¬ 
trated in Petri (pg. 95 - 96 ). The only difference is a wooden foot instead of a brass one. 
To the instrument belongs a case containing two doublet lenses of the Chevalier type 
with magnifying powers x 30 and x 60 . Both of them resolve V200 mm. 
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E. Doublet microscope of Wollaston. 

About 1829 Wollaston started to construct doublets, consisting of two planoconvex 
lenses, the focal length of which are in the ratio 3 : 1 . The lenses are placed a short dis¬ 
tance apart one above the other and have their plane surfaces turned towards the object. 
(Cp. Harting III pg. 77 resp. pi. II, fig. 9 ). 

Wollaston designed and constructed a single microscope as well, which he fitted with 
a peculiar illuminating apparatus. A brass tube screwed on to a wooden box contained a 
fixed illuminating lens which concentrated the light from the mirror at the lower end of 
the tube on the object. Later on, Dollond made similar instruments but with an adjust¬ 
able illuminating lens and an object stage capable of central adjustment. 

E.l. Doublet microscope after Wollaston, [li 114 ], h 31 . 5 , w 15 , d 13 

This instrument, signed “Dollond London ”, was bought by the Utrecht “Physical So¬ 
ciety” in 1835 for the sum of /120 [originally there went a garnet lens of '/so inch radius 
with this microscope, this got lost]. It is fitted with the illuminating apparatus mentioned 
above and with a centrally adjustable stage (fig. 14 ). Accompanying the microscope 
there are two doublets with magnifications x 200 and x 300 , and with resolving powers 
V400 mm and '/goo mm respectively. 

The following values were measured: 

Doublet ‘200’: focal length 1.25 mm, magnification 200 diameters, resolv¬ 
ing power 2p. 

Doublet ‘300’: focal length 0.84 mm, magnification 300 diameters, resolv¬ 
ing power i.6p. 

The lenses are planoconvex, the flat surface faces the object. The lenses are 
dirty, it was not possible to clean them properly, as a result the contrast is 
not very good and the resolving power is not as high as it was in the time of 
Van Cittert. 



Fig. 14. 

For description resp. illustration see: 

Harting III. pg. 77 - 78 , resp. pi. II, fig. 10 and 11 . 
Petri, pg. 218 . 
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E. 2 . Doublet microscope after Wollaston, [um 6], h 24.5, w 15, d 18.7 

Dated circa 1840, acquired by the museum in 1928 as a loan from the zoo¬ 
logical laboratory, where it was kept after Hartings death in 1885. 

This instrument was made according to special indications given by Harting. The 
characteristic features in which it differs from the original Wollaston construction are a 
larger illuminating mirror, an adjustable illuminating lens, a revolving diaphragm under 
the object stage and an ivory micrometer scale fixed to the focussing screw. (Fig. 15 ). 

Harting gave a very complete description of it in Bulletin de Sc. phys. et nat. 1 , 354 , 
1839 and a less detailed one in Harting III footnote on pg. 78 - 79 . 

Harting worked with this instrument a great deal though he did not actually use the 
doublets. Instead of these he fitted it with small glass beads mounted in platinum foil. In 
his book he describes at some length how these beads can be obtained by melting (Hart¬ 
ing III pg. 58 - 59 ). Accompanying the microscope there are still a number of these 
beads, only some of which are complete with mount, and differing greatly, amongst 
each other, in strength. 



Fig. 15. 

The glass of the beads is not in a good condition anymore, it was still possi¬ 
ble to measure their focal lengths, the resolving power could not be meas¬ 
ured. 

(a) focal length 1.67 mm, magnification 150 diameters 

(b) focal length 1.19 mm, magnification 210 diameters 

(c) focal length 0.84 mm, magnification 300 diameters 

(d) focal length 0.42 mm, magnification 600 diameters 

(e) focal length 0.29 mm, magnification 850 diameters 

(f) focal length 0.13 mm, magnification 2000 diameters 


42 





F. Mounted magnifying glasses without object-holders. 

F.l. Thread counter or linen microscope, [li 110], h 3.5 ,0 2 

Dated between 1650 and 1800. It belonged to the physical laboratory, in the 
catalogue that was made up in 1838 it has inventory number 407. 

This small instrument consists of a short wooden tube in which a lens, mounted in 
wood, can be screwed up and down. In the base of the tube is a small square opening, 
the sides of which measure exactly two “Rijnlandsche lijnen”. This instrument was 
made for counting the number of threads contained in two “Rhineland lines”. Its magni¬ 
fication is x8. 

The material is not wood, as both the 1838 catalogue and Van Cittert state, 
but horn. A Rhineland line is 2.175 mm, the square hole measures 4.32 mm, 
which is indeed 2 lines. The focal length of the lens is 40.15 mm, the result¬ 
ing magnification is 6.23 diameters. 


F. 2 . Economyglas in a red cover, [um 74], box h 5.5 ,0 6 

Dated second half of the eighteenth century, acquired by the museum about 
1930, as a gift from a resident of Utrecht. In a conical cardboard box lined 
with morocco leather. Probably English made. The focal length of the lens is 
45 mm, which results in a magnification of 5.5 diameters. 

This is simply a short glass tube in which a lens (power x 4 ) can be screwed up and 
down. It was made for the purpose of examining living insects. 

Cf. Ledermuller I, pg. 36 resp. Tab. LXX. 

Petri, pg. 43 . 

F. 3 . Stanhope lens, [um 228], box h 3.9, w 1.1, d 1.9 

Dated first half of the nineteenth century. Acquired by the museum between 
1928 and 1932, bought from a resident from Groningen. 

The measured focal length is 7.65 mm, the resulting magnification is 38.1 
diameters, the resolving power is 3.2p. 

This is a biconvex lens mounted in silver. The plane of the object coincides with the 
surface of the lesser curvature. The lens is therefore always focussed on its own less- 
curved end so that for examination the object must be placed right up against this end. 
Its power is ><35. 

For description and figure see among others: 

Harting III, pg. 71 resp. pi. II, fig. 5 . 

Petri, pg. 68 . 

F .4 andF. 5 . Two Coddington lenses, [li 111], h 3.3, 0 2.1 andh 2 . 1,0 1.5 

With a view to reducing the spherical aberration, Coddington devised the grinding of 
a groove round a glass sphere. By this contrivance only those rays which have passed 
through the lens near its centre can contribute to the formation of the image. The lenses 
were mounted on short brass tubes in which they were kept when not in use. (Fig. 16 ). 

Both samples are made by Cary. Early in the 19 th century the Utrecht Physical Soci¬ 
ety became the owner of them for the sum of / 19.20 for both. Their magnifications are 
x 22 and x 35 . The strongest lens resolves V100 mm. 

In 1987 the following values were measured: 

The large lens has a focal length of 12 mm, a magnification of 21 diameters 
and a resolving power of 8p. 
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The small lens has a focal length of 8.3 mm, a magnification of 30.1 diameters and 
a resolving power of 6.5p. 



Fig. 16. 


For a description, resp. illustration, of Coddington lenses see, among others, 
Harting III, pg. 70 resp. pi. II, fig. 3 and 4 . 

Petri, pg. 68. 


F. 6 . Holosteric lens, [um 251], h 4, o 2.6 

Dated 19th century. The museum acquired it in 1934 as a loan from a citizen 
from Utrecht. The focal length is 21.9 mm and the resulting magnification is 
11.4 diameters. It resolves 4p. 

Holosteric lens mounted in brass. Magnification x I2V2. 
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CHAPTER III. 


Chromatic Compound Microscopes. 

G. The Culpeper microscope. 

In the first half of the 18 th century the English instrument-maker Culpeper intro¬ 
duced a type of compound microscope which became very popular and was copied by a 
great number of instrument-makers. The microscope-tube containing the objective, the 
field-lens and the ocular was made to fit in a second tube; for focussing it could slide up 
and down in this tube and so could be adjusted by hand. The outer tube was supported 
by three pillars between which the stage was constructed. The illuminating mirror was 
placed under the object stage. Culpeper was apparently the first to introduce this mirror 
in England. The original microscopes were made almost entirely of wood and card¬ 
board. Only the supporting pillars and the stage were made of brass. Later on brass be¬ 
came the main material. The foot in which there was usually a drawer remained then the 
only part made of wood. 

For a very complete description, resp. illustration see: 

Clay and Court, pg. 108-129 

and further: 

Baker, pg. 15-21 resp. pi. III. 

Adams, pg. 104-106 resp. pi. IV. 

Harting III, pg. 141 resp. pi. IV, fig. 7 . 

Petri, pg. 149 - 152 . 

Cat. R.M.S., pg. 165 - 173 . 

G. 7 . Original Culpeper microscope, [um 10], h 35 ,0 13.1 

Dated circa 1730, bought by the museum in 1928. 

This instrument is made of wood and of cardboard covered with shagreen. It is ex¬ 
actly the same as the microscopes described and depicted in 
Clay and Court, pg. 115 , fig. 75 
Cat. R.M.S., pi. IIA 4 . 

Three brass pillars, fixed in a round wooden foot, carry the stage from which three 
more pillars, alternating with the first three, rise to support the body-tube in which the 
microscope-tube can be slid up and down (fig. 17 ). 

The instrument itself is not signed, but the Culpeper “trade card” is fastened in the 
pyramidal case belonging to it. 

The microscope is accompanied by the usual accessories such as: 
spring object holder 

illuminating lens screwed on to the stage 
ivory cone with diaphragms 
object glasses in brass mounts 
fish plate 
live box. 
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Fig. 17. 

The microscope-tube is marked with dotted lines indicating the positions of the tube 
with relation to the body-tube required for sharp focussing with the various objectives. 
The 5 objectives belonging to the instrument have the following magnifying and resolv¬ 
ing powers: 


Obj: 

Magn. p. 

Res. p. 

1 

X 275 

V200 mm 

2 

100 

100 ** 

3 

80 

V 100 " ” 

4 

60 

100 M M 

5 

28 

V 100 ” " 


All the five objectives were still present in 1986, the following values were 
measured: 


Nr. 

1 

2 

3 

4 

5 

focal length (mm) 

3-27 

8.07 

10.3 

14-5 

25-6 

magnification 

278 

108 

97 

58 

29-5 

numerical aperture 

0.14 

0.07 

0.11 

0.08 

0.06 

resolving power (pm) 

3-2 

6-5 

4 

6-5 

8 


46 








G. 2 . Culpeper microscope, [um 11 ], h 43, w 17, d 17 

Dated around 1740, the microscope was acquired by the museum between 
1928 and 1930 as a gift from the Roman Catholic Seminary in the city of 
Culemborg. 

Like the instrument just mentioned under G.l. this one is built for the greater part of 
wood and cardboard. It differs from the first however, in that the foot, which has a 
drawer, is octagonal and that it has one set of three legs extended so as to support the 
body-tube instead of two sets of three legs alternating at the stage. The case is missing. 
The microscope is exactly similar to those figured in Clay and Court, pg. 118 fig. 78 and 
in Cat. R.M.S., pi. V A 7 . The accessories still left are: a spring object holder and a shaft 
with sharp point and clamp; special clips for small glass tubes are attached to the stage. 
The five objectives belonging to the instrument have the following magnifying and re¬ 
solving powers: 


Obj- 

Magn. p. 

Res. p. 

1 

X 275 

l/ 2 00 mm 

2 

175 

*/200 »» 

3 

75 

V100 ” ” 

4 

45 

*/100 •• ” 

5 

30 

— 


In 1984 the following values were measured, using the eyepiece of the mi¬ 
croscope itself: 

Nr. 12345 


focal length (mm) 

3-5 

6 

13-5 

21.4 

31-4 

magnification 

264 

163 

72.3 

45-6 

31.1 

numerical aperture 

0.13 

0.11 

0.06 

0.04 

0.03 

resolving power (pm) 

3-2 

3-2 

6-5 

8 

10 


The eyepiece has a focal length of 49 mm and a magnification of 5.1 diame¬ 
ters. 

G. 3 . Culpeper microscope, [um 12 ], h 32.5, 0 I 6 

Dated second half of the eighteenth century or first half of the nineteenth 
century. The microscope was acquired by the museum in 1928 as a part of 
the Van Huffel collection. When the microscope was examined in 1986 
there were no objectives anymore, the eyepiece has a focal length of 48.4 
mm, and a magnification of 5.2 diameters. 

Three brass legs fixed on a round wooden foot support the body tube of this instru¬ 
ment, made very primitively of cardboard ornamented with a flowery design. The lenses 
belonging to it are fitted in ivory mounts (fig. 18 ). The magnifying power is xl 5 . Be¬ 
sides these, there are an object-holder with spring-clamping and a pyramidal case. 
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Fig. 18. 

G . 4 . Nuremberg microscope, [um 42], h 33 ,0 11 

Dated between 1790 and 1800. The museum acquired this microscope 
around 1928, it was bought by the then just rejuvenated Physical Society. 

This is one of the many instruments of wood and cardboard made in Germany during 
the 18 th century (Fig. 19 ). They were mostly manufactured by preachers. (Cp. U. 5 ). 

When the microscope-tube is drawn up to a certain mark out of the body-tube the 
magnifying and resolving power of the instrument are x 80 and V100 mm. The mark IM is 
branded into the bottom of the foot. 

I M, this stands for Junker /Magdeburg, see U. 5 . [li 121 ]. 

There is one objective lens, the focal length is 6.39 mm. The eyepiece has 
two lenses and a focal length of infinity, it works as a telescope. The magni¬ 
fication of the combination of the complete microscope is 74 diameters, the 
numerical aperture is 0.076 and the measured resolving power is 6.5p. Van 
Zuylen writes that the image is very distorted, in the middle of the field the 
image is acceptable but the outer zone has strong coma. 
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Fig. 19. 

G. 5 . Brass Culpeper microscope, small model, [um 77 ], h 27 . 5 ,0 11.2 

Dated second half of the eighteenth century. Acquired by the museum 
around 1928. 

This instrument is constructed on lines exactly similar to those of the original Cul¬ 
peper microscope but contrary to the latter this one is, with the exception of the foot, 
made entirely of brass. The accessories accompanying it are: 
object holder with spring-clamping 
small shaft with forceps and small ivory plate 
pincers 
fish-plate 

wooden slide for objects mounted in ivory caps 
clips for small glass tubes 
pyramidal case. 

Originally there were 4 objectives belonging to the instrument. The lenses of those 
numbered 1 and 3 however are now missing, while the lens of number 2 is damaged. 
The power of the remaining number 4 is x 30 . 

The lens No. 4 is still present, but rather damaged. The focal length is 24.7 
mm. Measured with a body tube of 160 mm and a Nedoptifa H5 eyepiece 
the magnification is 25.1 diameters, the numerical aperture is 0.041, the 
resolving power is lop. The eyepiece has a focal length of 41 mm and a magnifi¬ 
cation of 6.1 diameters. 

G. 6 . Brass Culpeper microscope, [um 14 ], h 39 , w 15 . 5 , d 15.5 

Dated second half of the eighteenth century. The microscope was acquired 
in 1928 as a part of the Van Huffel collection. 
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This instrument is mounted on a square foot, containing a drawer. It is kept in a py¬ 
ramidal case. Its accessories are: 
object-holder 
illuminating lens 
clips for glass tubes 

sliding tube fitted with a Lieberkuhn mirror 

brass diaphragm cone 

small pointed shaft with forceps 

and in addition, 5 objectives of which the magnifications and resolving powers are: 


Obj. 

Magn. p. 

Res. p. 

1 

X 250 

1 / / 400 mm 

2 

105 

V200 •* •* 

3 

60 

100 ** ** 

4 

44 

100 99 

5 

27 

— 


The image obtained with No. 1 . is, considering, a very good one. 
The following values were measured on the microscope itself: 


Nr. 

1 

2 

3 

4 

5 

focal length (mm) 

3-3 

7-9 

13-3 

17.8 

27.6 

magnification 

246 

103 

60 

42.4 

26.4 

numerical aperture 

0.13 

0.08 

0.06 

0.05 

0.054 

resolving power (pm) 

2.5 

5 

8 

8 

10 


The eyepiece has two biconvex lenses and a focal length of 50.4 mm, the 
magnification is 4.96 diameters. 


G. 7. Brass Culpeper microscope, [um 13], h 38.5, w 17, d 17 

Dated ca. 1775, acquired by the museum in 1928 as part of the Van Huffel 
collection. 

This instrument is signed “J. Scarlet, London It is mounted on a square foot, with 
drawer, and is kept in a pyramidal case (fig. 20). 

The accessories accompanying it are: 
revolving object holder 
sliding-tube fitted with a Lieberkuhn mirror 
brass diaphragm cone 
fish plate 
live box 
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Fig. 20. 

and also 5 objectives with the following magnifications and resolving powers: 


Obj. 

Magn. p. 

Res. p. 

1 

X 200 

1/200 mm 

2 

75 

100 •• •• 

3 

55 

l /100 •• •• 

4 

25 

V 100 •• •• 

5 

15 

— 


The image obtained with No. 1. is rather poor. 


The following values were measured with a body tube of 170 mm and a Ne- 
doptifa H5 eyepiece: 


Nr. 

1 

2 

3 

4 

5 

focal length (mm) 

3-56 

8 

11.32 

24.82 

34-3 

magnification 

205 

89-5 

61.5 

25.6 

16.7 

numerical aperture 

0.16 

0.07 

0.085 

0.036 

0.03 

resolving power (pm) 

2.5 

6-5 

4 

10 

14 


The eyepiece of the microscope itself has two biconvex lenses, its focal 
length is 62.05 mm, its magnification is 4.03 diameters. 
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G. 8 . Brass Culpeper microscope, [um 72 ], h 39 , w 16 , d 16 

Dated 1750-1773, acquired by the museum in 1930 as a gift from the Old- 
Catholic Seminary in Amersfoort. 

The microscope bears the inscription “Urings fecit”. The pyramidal case in which it 
is kept is marked with the trade card of the dealer and gives the following information 
concerning him, in quaint old Dutch: 

“Anthonie Ciquino woond in de Nes, in de Weyde Lombaertsteeg, in 
de Drie Weerglazen, ’t Amsterdam. 

Maakt, Verkoopt en Versteld alle Zoorten van Barometers en Ther¬ 
mometers, Verkoopt 00k veelderlei Zoorten van Verrekijkers, Optica-, 
Gezigt- en Experientie-Glaazen, Tot een ?iviele Prijs.” 

Which in modem English runs as follows: 

“Anthony Ciquino lives in the Nes, (an old part of the town of Am¬ 
sterdam) in the broad Lombard alley, in the Three Weather-glasses at 
Amsterdam. 

Makes, sells and repairs all kinds of barometers and thermometers, 
sells also a great variety of field-glasses and glasses for optical ex¬ 
periments, at moderate prices”. 

The accessories accompanying this microscope are: 
economy glass spring object-holder 
sliding tube with Lieberkuhn mirror 
fish-plate 

handle for the objectives, when used as ordinary magnifying-glasses, and, 
finally, 5 objectives. The field-lens of the microscope however is missing and for this 
reason there would be no sense in determining the magnifications and resolving-powers. 

In 1986 the following values were measured with a body tube of 170 mm 
and a Nedoptifa H5 eyepiece: 


Nr. 

1 

2 3 

4 

5 

focal length (mm) 

3.73 

5 

21.9 

28.2 

magnification 

217 

160 

33 

24 

numerical aperture 

0.14 

0.17 

0.04 

0.04 

resolving power (pm) 

3.2 

2.5 

10 

10 


Lens No. 1 is badly shaped, it shows strong coma. The mount of lens No. 3 
is empty. All the lenses show irregular diffraction rings, which means they 
are not well polished. 
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H. The Cuff microscope. 

The two main drawbacks of the Culpeper type of microscope are the inconvenient 
position of the stage between the three supporting-legs, which interfere with the adjust¬ 
ment of the objects and of the accessories, and the primitive way in which the focussing 
is effected. These induced Cuff to devise and construct a new model. The characteristic 
feature of this instrument, which, like that of Culpeper became exceedingly popular, is 
the attachment, by means of an arm, of the tube to a rectangular pillar which can be slid 
along another similar pillar, fixed on the foot, while gripping it tightly. For focussing, a 
rough adjustment is obtained by shifting the sliding pillar by hand to its approximately 
correct position. To facilitate this, numbered notches are engraved on the fixed pillar 
indicating the position required when the objective with the corresponding number is 
used. After clamping the sliding pillar to the fixed one, the final focussing is effected by 
means of a screw. Cuff made the stage in the shape of a Maltese cross, in the comers of 
this cross are holes in which the condensing lens, the fish plate etc. can be fixed. On the 
snout (microscopic-tube) slides an outer tube on to which the Lieberkiihn was screwed. 
Numbered notches on the microscope-tube denote the position of this outer tube re¬ 
quired to concentrate the reflected light on the objects underneath. This type of instru¬ 
ment is described, resp. illustrated in: 

Adams, pg. 89-92 resp. pi. VII A. 

Halting III, pg. 142-143 resp. pi. IV fig. 8. 

Petri, pg. 153 - 154 . 

Clay and Court, pg. 136 - 154 . 

H.l. Cuff microscope. (Small model), [um 15 ], h 31 , w 8, d 12cm 


Dated second half of the eighteenth century, acquired by the museum in 
1928 as part of the Van Huffel collection. The microscope is probably made 
by Jan Paauw from Leyden. Unfortunately the body tube with the eyepiece 
has disappeared since the time Van Cittert wrote his catalogue. 

This instrument differs greatly from the general type described above. It is mounted 
on an oval brass plate which is fixed on a mahogany foot (fig. 21 ). The stand is attached 
to the brass foot by means of a compass-joint. The microscope itself which is made of 
wood and of shagreen covered cardboard can be replaced by a simple microscope and is 
illustrated as such in Clay and Court fig. 42 and in Petrus van Musschenbroek : Intro- 
ductio ad Phil. Nat. II. Tab. XLV. 

Neither the instrument nor the case are signed. The Science Museum in London 
however, is in the possession of a model exactly similar, of which the case, too, has pre¬ 
cisely the same division, and this case is signed “Cuff”. This practically guarantees the 
authenticity of our instrument. 

The illuminating-mirror as well as the stage and the body itself can be folded back 
against the pillar. The microscope has aquatic motion. The illuminating-mirror is hollow 
on the one side and plane on the other. 

As a simple microscope four objectives belong to it, fitted with ivory protection caps. 
These four can be combined by screwing one on top of the other. This arrangement, 
however, gives very poor images. The magnification and resolving-power of the various 
lenses are: 
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Lens 

Magn. p. 

Res. p. 

1 

X HO 

1/400 mn i 

2 

110 

O 

O 

3 

65 

200 •• ** 

4 

52 

V 200 >• •• 


As a compound microscope it has a sliding tube and two objectives, both of which 
are constructed in Lieberkuhns. When the tube is slid in, the magnifications of the ob¬ 
jectives are x45 and *100, the resolving power of both of them is Vioo mm. On compar¬ 
ing this power with the values for the simple microscope the superiority of the latter is 
evident at once. Moreover, the images given by the compound microscope are strongly 
chromatic. 



Fig. 21. 

The accessories belonging to the instrument are: live box, fish plate and a screw to 
fix the oval brass foot directly on the table. 


The two objectives with a Lieberkiihn mirror were intended to be used with 
the body tube, we could only measure them as simple magnifiers. The fol- 

- 54 - 








lowing values were measured: 

Small Lieberkiihn: focal length 6.58 mm, magnification 38 diameters, nu¬ 
merical aperture 0.06 and a resolving power of 8p. 

Large Lieberkiihn: focal length 12.37 mm > magnification 20 diameters, nu¬ 
merical aperture 0.08 and a resolving power of 4p. 

The other four objectives have an internal thread, is is not clear if they could 
be screwed under the now lacking body tube or not. They were measured as 
simple magnifiers: 


Nr. 

1 

2 

3 

4 

focal length (mm) 

1.86 

2-39 

3-8 

4.91 

magnification 

134 

105 

66 

51 

numerical aperture 

0.2 

0.2 

0.18 

0.24 

resolving power (pm) 

2.5 

3-2 

3-2 

3-2 


H. 2 . Cuff microscope, [um 16 ], h 35 , w 16 , d 16 

Dated between 1747 and 1756, acquired by the museum in 1928 as a gift. 

This microscope is mounted on a square wooden foot with a drawer in it (fig. 22 ). It 
is signed “Geo Sterrop, maker”. Its accessories are: 

two object-holders, with spring clamping 
a black and white disc for putting the object on 
a ground glass object carrier 
an illuminating lens 
a brass diaphragm cone 
a small sharp pointed shaft 
a Lieberkiihn tube 
a fish plate 
a live box 

a pyramidal case with drawer. 

In addition it has 6 objectives of which the magnifying and resolving powers are resp. 


Obj. 

Magn. p. 

Res. p. 

1 

X 220 

1 / 200 mm 

2 

160 

V200 •• •* 

3 

70 

V 100 •> »• 

4 

56 

V 100 »»» 

5 

42 

V 100 »* •• 

6 

30 

~ 


The following values were measured with the original eyepiece: 


Nr. 

1 

2 

3 

4 

5 

6 

focal length (mm) 

3 - 8 i 

4-83 

10.9 

13-4 

17-5 

22.3 

magnification 

212 

166 

70 

56 

42 

32 

numerical aperture 

O.ll 

O.l 

0.05 

0.05 

O.05 

0.03 

resolving power (pm) 

4 

4 

8 

8 

8 

10 


The diffraction rings of lens ‘2’ showed the presence of astigmatism and 
coma, of lens ‘3’ astigmatism, the others were of good quality. 

The eyepiece consists of two equilateral biconvex lenses, its focal length is 
44.03 mm, the magnification is 5.68 diameters. 
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H. 3 . Cuff microscope, [um 17 ], h 37 , w 16 , d 16 

Dated second half of the eighteenth century, probably made in England, 
acquired by the museum in 1928 as part of the Van Huffel collection. 

This instrument which bears no signature is remarkable for its stage which differs 
from the usual type by its oblong shape. A further curious detail is the mounted con¬ 
denser, belonging to the instrument, which can be fitted in the hole in the stage. The ob¬ 
ject holder with spring-clamping and the diaphragm-cone are combined to make one 
single piece. Further accessories are: 
illuminating lens 
little glass tubes 
Lieberkuhn tube 



Fig. 22. 

pyramidal case and 6 objectives with the following magnifications and re¬ 
solving powers: 
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Obj. 

Magn. p. 

Res. p. 

1 

X 200 

V200 mm 

2 

100 

V200 •• •• 

3 

80 

O 

O 

C* 

4 

37 

*/ 100 *• 

5 

28 

*/ 100 " 

6 

19 

— 


The lens of objective 3 is planoconvex. The image obtained by No. 1 . is badly dis¬ 
torted and chromatic. 


In 1984 the following values 

were measured with the original eyepiece: 

Nr. 

1 

2 

3 

4 

5 

6 

focal length (mm) 

3-31 

6 

8.4 

16.8 

20.8 

28.6 

magnification 

197.1 

109 

75-5 

35-7 

28.1 

19-3 

numerical aperture 

0.1 

0.067 

0.065 

0.04 

0.032 

0.025 

resolving power (pm) 

2.5 

3-2 

6 

8 

8 

10 


The focal length of the eyepiece is 59.6 mm, its magnification is 4.19 diame¬ 
ters. 

H. 4 . Cuff microscope, [um 18 ], h 31 , w 16 , d 16 

Dated second half of the eighteenth century, acquired by the museum in 
1928 as part of the Van Huffel collection. The maker can be either Thomas 
Lincoln (active from 1720-1762) or his son Charles Lincoln (active from 
1765-1805). 

This instrument is signed “Lincoln, London”. Its strongest feature is its resolving 
power which far exceeds the average of the other non-corrected compound microscopes. 
The accessories belonging to it are: 

object-holder with spring-clamping 

small sharp-pointed shaft with forceps and a black and white disc 

brass diaphragm cone 

Lieberkiihn tube 

illuminating lens 

fish plate 

live box 

glass tubes 

pyramidal case with drawer and 6 objectives with the following magnifying 
and resolving powers: 


Obj. 

Magn. p. 

Res. p, 

1 

X 145 

1/400 mm 

2 

85 

V 200 

3 

40 

100 " 

4 

40 

V 100 

5 

28 

100 " M 

6 

20 

— 
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In 1986 the following values were measured with the original eyepiece: 


Nr. 

1 

2 

3 

4 

5 

6 

focal length (mm) 

5-85 

9.27 

18.5 

19 

25-3 

31.6 

magnification 

138 

85 

40 

39 

27 

21 

numerical aperture 

0.14 

0.11 

0.057 0.082 

0.063 

0.073 

resolving power (pm) 

3-2 

3-2 

8 

4 

6-5 

6-5 


The eyepiece has two biconvex lenses, the focal length is 43.7 mm, the mag¬ 
nification is 5.72 diameters. 

H. 5 . Cuff microscope, [um 19 ], h 39 . 5 , w 16 . 5 , d 16.5 

Dated second half of the eighteenth century, acquired by the museum in 
1928 as part of the Van Huffel collection. 

This instrument is signed “B. Martin etfils, fecit”, [sic!] 

In strong contrast to H. 4 , the resolving power of this instrument remains far beneath 
the average. Besides, of the 5 objectives belonging to it, 4 are, practically speaking, 
equally strong. Its accessories are: 

object-holder with spring clamping 
Lieberkiihn tube 
brass diaphragm cone 
revolving object-holder 

small sharp pointed shaft with forceps and a black cap 
double illuminating mirror and besides 5 objectives of which the magnifica¬ 
tions and resolving powers are respectively: 


Obj. 

Magn. p. 

Res. p. 

1 

X 80 

1/100 mm (barely) 

2 

38 

— 

3 

32 

— 

4 

30 

— 

5 

27 



In 1984 the following values were measured with the original eyepiece: 

Nr. 

1 

2 

3 

4 

5 

focal length (mm) 

10 

19-3 

22.9 

23.8 

25.2 

magnification 

72.4 

34-9 

28.3 

27.1 

25-4 

numerical aperture 

0.055 

0.035 

0.029 

0.032 

0.027 

resolving power (pm) 

8 

10 

14 

14 

14 


The focal length of the eyepiece is 49.4 mm, the magnification is 5.1 diame¬ 
ters. 

H. 6 . Cuff microscope, [um 235 ], h 26 , w 12 . 7 , d 14 

Dated third quarter of the eighteenth century, acquired by the museum in 
1928. 

This is a very primitive instrument differing greatly from the standard type. It is in all 
probability the work of some of the wards of the “van Renswoude Foundation”. A verti¬ 
cal grooved stand of brass is fixed on a round wooden foot. In the groove the arm bear- 
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ing the microscope can be slid up and down and is adjustable by means of a screw. The 
instrument is constructed without a field lens. The illuminating mirror is missing. The 
remaining accessories are a spike for fixing the objects and four objectives. One of the 
latter however is without a lens. The magnifying powers of the others are x 100 , 56 and 
32 . The images obtained by them are very poor. The strongest objective is hardly able to 
resolve Vioo mm. To the instrument there belongs a very coarsely finished pyramidal 
case with a drawer. 


In 1987 the following 

values 

were measured with a Nedoptifa H5 eyepiece 

and a body tube of 143 

mm: 



Nr. 

- 

II 

III IV 

focal length (mm) 

10.1 

16.8 

25.2 no lens 

magnification 

66.9 

40.3 

24.9 

numerical aperture 

0.15 

0.083 

0.053 

resolving power (pm) 

4 

5 

- 


The strongest objective is not marked, it shows a lot of coma, No. II is of a 
reasonable quality, the resolving power of No. Ill could not be measured, 
the lens is badly damaged. 

The eyepiece has only an eye lens, which is damaged, its focal length is 25.7 
mm, the magnification is 9.74 diameters. It is not clear if there was ever a 
field lens. 

H. 7 . Cuff microscope differing widely from the standard type. 

[um 22 ], h 38 . 3 , w 15 . 4 , d 15.1 

Dated last quarter of the eighteenth century, acquired by the museum in 
1928 as part of the Van Huffel collection. 

This instrument is remarkable for the way it combines some features of the Cuff mi¬ 
croscope with some of the Culpeper type. A round brass pillar is fixed on a square foot 
with a drawer in it. To the pillar the stage is attached sideways and also the body-tube in 
which the microscope-tube, exactly as in the Culpeper type, can be slid up and down, 
with this difference that the sliding is not effected by hand in this case, but by rack and 
pinion (fig. 23 ). 

Its accessories are: 

object-holder with spring clamping 
live box 

small shaft with sharp point and clamp 
pyramidal case with drawer 

5 objectives with the following magnifications and resolving powers: 


Obj 

Magn. p. 

Res. p. 

1 

X 180 

t/jjoo mm 

2 

280 

100 ►* •• 

3 

58 

100 •• •• 

4 

42 

*/100 » •• 

5 

32 

100 •• •• 
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In 1986 the following values were measured with a H5 Nedoptifa eyepiece 
from and a body tube of 194 mm: 


Nr. 

1 

2 

3 

4 

5 

focal length (mm) 

548 

3-65 

16.06 

21-35 

27.01 

magnification 

l6l 

- 

51.2 

33-7 

29-5 

numerical aperture 

0.11 

- 

0.051 

0.045 

0.053 

resolving power (pm) 

3-2 

- 

8 

10 

8 



Fig. 23. 

No. 1 gives a distorted image. The image obtained with No. 2. is exceedingly poor. 
Its present lens was evidently put in at a later date and did not belong to this micro¬ 
scope. 

H. 8 . Cuff microscope differing widely from the standard type. 

[um 146], h 35, w 13, d 13 

Dated last quarter of the eighteenth century, acquired by the museum in 
1928. 

This is more or less similar to the one described under H.7. The object-holder with 
spring-clamping and the diaphragm-cone are made in one piece. Various accessories are 
missing; all that is left of them is a small sharp pointed shaft with forceps and four ob¬ 
jectives with the following particulars: 
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Obj- 

Magn. p. 

Res. p. 

1 

— lens missing — 

2 

x 100 

i/ 20 o mm 

3 

95 

© 

0 

£« 

S 

4 

46 

100 »* »» 


The objective lenses are planoconvex, their convex surfaces however are turned to¬ 
wards the side of the object. 

In 1984 the following values were measured with the eyepiece belonging to 
the microscope and a body tube of 155 mm: 


Nr. 

2 

3 

4 

focal length (mm) 

6-54 

6.68 

12.8 

magnification 

97.1 

94.6 

46.7 

numerical aperture 

0.083 

0.091 

0.062 

resolving power (pm) 

6-5 

6-5 

10 


The eyepiece has a focal length of 60 mm, the magnification is 4.17 diame¬ 
ters. 
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I. The microscope of Dellabarre. 

About the year 1770 , Dellabarre built a microscope which, according to him, had 
many advantages over the existing types. In the first place, according to him, the images 
were achromatic owing to the fact that the eyepiece of his construction consisted of sev¬ 
eral lenses made of different kinds of glass. In the second place, the numerous combina¬ 
tions made possible by intercombining four ocular lenses, three objectives and a long or 
short microscopic-tube, were supposed to offer many advantages too. According to the 
inventor, the images were splendid in quality and a magnification of 23110272000 
could be reached. This enormous value was meant as a three-dimensional! 

In reality, however, the instrument did not nearly achieve what it was supposed to. 
The four ocular lenses were all of them biconvex, and could therefore never be com¬ 
bined so as to form achromatic sets. Besides, if one tries to obtain higher magnifications 
by combining ocular lenses of the strength of 80 diopters instead of by making the ob¬ 
jective stronger, one can never expect an increase of the resolving power. 

For an elaborate description, (resp. illustration) see: 

Baker, pg. 442-458 resp. pi. XXV. 

Further: 

Harting III, pg. 154-158 resp. pi. V fig. 2 . 

Petri, pg. 162 - 163 . 

Cat. R.M.S., pg. 205 - 207 . 

Clay and Court, pg. 204 - 207 . 

The microscope was constructed as follows: On a tripod was mounted a square brass 
stand along which the illuminating mirror (plane on one side and hollow on the other), 
the condenser and the stage could be slid. They could all three be folded and rotated 
side-ways out of the optical axis. The up and down motion of the stage was effected by 
rack and pinion. The microscope, clamped in a ring, hung at the end of an arm which 
was attached to the stand so as to be capable of “aquatic” motion. The microscope was 
comparatively short, it could however, be lengthened by an auxiliary tube. Four ocular 
lenses and 3 objectives belonged to the instrument. The four ocular lenses could either 
be combined into one system, or each one of them could be made to play the part of a 
field-lens while the other three could be combined in various ways to an eyepiece. Over 
the eyepiece an eye-ring was fixed, but as early as in the translation of Bakers work it is 
stated that the latter was practically never used, and indeed, observations made with the 
microscope described below under 1.1. confirmed the utter impracticability of this eye¬ 
ring! 

The upper part of the metal stand together with the microscope and the stage could 
pivot round a compass joint, so that the instrument could be used in a horizontal ar¬ 
rangement as well. The whole instrument made an unwieldy impression and its mecha¬ 
nism left much to be desired! 

1 . 1 . Dellabarre microscope, [um 23 ], h 43 , w 20, d 20 

Dated the last quarter of the eighteenth century, acquired by the museum in 
1928 from the zoological laboratory, this was probably one of the micro¬ 
scopes collected by Harting. 

The construction of this instrument agrees in every way with Baker’s description, 
mentioned above. The various parts are even marked with the same letters as those 
given to them in the description, (fig. 24 ). The accessories include a large Lieberkuhn 
mirror and an object-holder of a special make to be used in the horizontal arrangement. 
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Everything is contained in a mahogany box. Three objectives and four eyepiece lenses 
belong to the instrument as well. Although Dellabarre, in his original description, states 
emphatically that the objective lenses are planoconvex, with their plane surfaces turned 
towards the object, in reality the lenses here are biconvex. The eyepiece lenses are all 
different from each other. The approximate values of their optical data are as follows: 


Oc. 

Ri | 

r 2 

n 

! f 

1 

6.2 cm 

4.5 cm 

1.5 

5 cm 

II 

6.2 „ 

7.0 .. 

1.6 

5.2 „ 

III 

4.2 

4.2 „ 

1.5 

4.2 „ 

IV 

6.2 .. 

6.2 .. 

17 

4.5 „ 


(The refractive indices are computed from the directly measured values of the radii 
of curvature and the focal lengths.) 

The magnifying and resolving powers which follow refer to the microscope when at 
its greatest length. 


Objective 2. 




field-lens 

eyepiece 

magnification 

Res. p. 

— 

I+I1 + III+IV 

X 420 

V 200 mm 

IV 

1+11 + 111 

240 

’^oo •• •• 

IV 

I-+II 

180 

^200 •••• 

IV 

I 

110 

*/200 •• *» 


The images are strongly chromatic and for the higher magnifications very bad. 


Objective 1. 

field-lens 

eyepiece 

magnification 

res. p. 

— 

IV + III+II+I 

X 110 

i/ 200 mm 

IV 

III+II+I 

55 

200 •• •• 

IV 

II+I 

41 

l /too >* •• 

IV 

I 

30 

V100 •» " 


The lens of objective 3 is missing. 

For the various eyepiece combinations the order of the lenses is given in the direction 
from top to bottom. The eyepiece lens IV has a strong green colour. 
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Fig. 24. 

This microscope was investigated in 1985. For the four eyepiece lenses the 
following values were measured (all in mm), the refractive index is calcu- 


lated: 

lens 

radius 


thns 

f.len. 

refr.index 

I 

55-3 

634 

5-79 

51-8 

1.58 

flint glass 

II 

634 

74-3 

5.01 

60.0 

1-525 

crown glass 

III 

52.0 

52.5 

5-92 

50.5 

1-525 

crown glass 

IIII 

634 

634 

5.66 

60.4 

1-531 

crown glass (green) 


Unfortunately not all combinations were measured, a direct comparison 
with Van Citterts data above is difficult. 

-Combination I + II + III + IIII, with I as eye lens, has a focal length of 18.5 
mm and a magnification of 13.5 diameters. 

-Combination II + III + IIII + I, with I as field lens, has a focal length of 
39.6 mm and a magnification of 6.3 diameters. 

From the recorded data it is not clear with which combination of eye lenses 
the objectives were measured (this influences only the magnification). 
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Objective no.i: focal length 13.63 mm, magnification 67.3 diameters, nu¬ 
merical aperture 0.079 and a resolving power of 6.5p. The quality of the im¬ 
age was good. 

Objective no. 2: focal length 3.55 mm, magnification 290 diameters, nu¬ 
merical aperture 0.086. The quality of the image was bad, the magnification 
of 290 diameters is far too high (empty magnification), with a numerical 
aperture of 0.086 a magnification of 70 would have been a more reasonable 
value. 

1 . 2 . Microscope of Dellabarre. [um 24 ], h 46 , w 25 , d 22 

Dated the last quarter of the eighteenth century, acquired by the museum in 
1928 as part of the Van Huffel collection. 

The perfectly useless eye ring and the equally superfluous differences between the 
various ocular lenses have been omitted from this microscope. It is fitted instead with a 
fixed field-lens of focal length 5.3 cm and 3 identical eyepiece lenses, focal length 3.8 
cm which can be inter combined. Their refractive index is about 1 .6. The double illumi¬ 
nating mirror is made of speculum metal. Further accessories are: 

Lieberkiihn mirror 

shaft with forceps and sharp point 

pyramidal case. 

Only one objective is left. With 3 , 2 , resp. 1 eyepiece lens the magnification is x 27 , 
23 and 15 respectively. With none of the magnifications V100 mm is resolved. 

The objective lens has a focal length of 32.8 mm, when used as a simple 
magnifier its resolving power is I4p. 

With the field lens and one eye lens the total magnification is 16.5 diame¬ 
ters, the resolving power is i8p. 

With the field lens and two eye lenses the total magnification is 28.3 diame¬ 
ters, the resolving power is i6p. 

With the field lens and three eye lenses the total magnification is 35 diame¬ 
ters, the resolving power is 14p. 
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J. The Cary microscope. 

In the beginning of the 19 th century the English instrument maker Cary constructed a 
small microscope which became highly popular, especially in England. The microscope- 
tube, the upper part of which was cylindrical and the lower part conically narrowing 
was fixed rigidly to the stand. The focussing was therefore effected exclusively by the 
up and down motion of the object by means of rack and pinion. The microscope was 
fitted with various objectives which could be used either separately or in combination. 
The eyepiece lens and the field-lens were fitted to form, as is still done nowadays, one 
single sliding piece. For description see for instance: 

Cat. R.M.S. pg. 220-225 (figure on plate 21 ). 

According to Turner a more proper name would be ‘Gould-type micro¬ 
scope’, as Gould was the inventor, they were made by Cary. 36 



Fig. 25. 

J. 1 . Cary microscope, [um 73], h 31.5, 0 7.8 

Dated between 1820 and 1850, acquired by the museum in 1930, bought 
from a dealer. The round wooden foot is a replacement for the box that 

36 G. L’E. Turner, The Great Age of the Microscope, 1989, p.75. 
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originally belonged to the instrument but which was missing, it is not 
known if it was made by the dealer or by Van Cittert. 

This small instrument mounted on a round wooden foot bears the signature „ Cary, 
London ”, (fig. 25 ). To the lower end of the microscope carrier is attached a small plane- 
convex lens in the centre of a Lieberkiihn mirror. There are also three biconvex objec¬ 
tive lenses and inside the microscope tube there is still another little lens with a conical 
wooden mount. The mounting is however so primitive that the adjustment of this lens in 
the optical axis of the instrument is practically impossible. This complication makes all 
efforts to obtain images of a fairly good quality unsuccessful. It is very doubtful 
whether this lens really belonged to the instrument originally at all. 

The eyepiece is a doublet consisting of two biconvex lenses, when used as a simple 
microscope the lens (L) mounted in the Lieberkiihn gives a magnification *24 and re¬ 
solves V200 mm. 

Used as a compound microscope the magnifying and resolving powers are: 


Obj. 

Magn. p. 

Res. p. 

L 

X 120 

VoOO mm 

L+l 

145 

V200 " ” 

L+2 

135 

V200 " 

L+3 

130 

V 2 OO " 

1 

46 

100 " " 

l-j-2 

78 

100 " •* 

1+2+3 

92 

V200 »* " 

2 

27 

— 

24-3 

52 

V 100 

3 

17 



Some of the combinations give strongly chromatic images. 


The eyepiece consists of two biconvex eye lenses of similar focal length 
(26.7 mm) and a biconvex field lens of 46 mm focal length. The focal length 
of the eyepiece is 20.8 mm, its magnification is 12 diameters. 

The objective consists of three biconvex lenses of different focal length 
which can be used separately or together. The aperture of the diaphragm at 
the bottom of the body tube is so small (1.4 mm) that according to Van Zuy- 
len ‘even for the combination of all three lenses the spherical aberration is 
much smaller than the Rayleigh tolerance’. 

The following values were measured, using the original eyepiece (L is the 
Lieberkiihn mirror with its piano convex lens): 


Nr. 

L 

1 

1+2 

1+2+3 

2 

2+3 

3 

focal length (mm) 

9.6 

18.6 

12.5 

11 

29.7 

17.7 

38.7 

magnification 

109 

46 

78 

94 

24.8 

52 

16.2 

numerical aperture 

0.072 

0.031 

0.052 

0.062 

0.016 

0.034 

0.011 

resolving power (pm) 

6.5 

12 

6.5 

6.5 

21 

10 

26 


J. 2 . Cary microscope, [um 43 ], h 28 . 5 , w 15 . 5 , d 10.5 

Dated between 1820 and 1850, acquired by the museum in 1928 as a gift 
from Mr. W.E. Watson Baker, who provided Van Cittert with an original 
Grayson ruling as well. [W.6., um 556, p.123] 
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This microscope, of which the illuminating mirror is missing, is mounted on a 
wooden box. Accompanying the instrument there are three objectives allowing of com¬ 
binations with magnifying and resolving powers as follows: 


Obj. 

Magn. p. 

Res. p. 

1 

X 21 

T 

\-\-2 

39 

1/ 10 0 mm 

1+2+3 

52 

V 200 »• •• 

2 

15 

- j 

2+3 

30 

100 »» M 

3 

9.5 

—• 


Like those of the instrument just mentioned some of these combinations give 
strongly chromatic images too. 

The eyepiece consist of two biconvex lenses, its focal length is 37.6 mm, the 
magnification is 6.7 diameters. Originally there must have been two eye 
lenses, the lower one is missing. 

The objective consists of three biconvex lenses of different focal length 
which can be used separately or together. When used together the weakest 
of the three lenses (number 3) must always be the lower one. The aperture 
of the diaphragm at the bottom of the body tube is so small (2 mm) that 
according to Van Zuylen ‘even for the combination of all three lenses the 
spherical aberration is much smaller than the Rayleigh tolerance’. The cen¬ 
tering of the lenses in their mounts is well executed, the image is good. 

The following values were measured, using the (incomplete) eyepiece: 


Nr. 

1 

1+2 

1+2+3 

2 

2+3 

3 

focal length (mm) 

23.36 

13.80 

11.8 

28.35 

18.1 

40.7 

magnification 

20.4 

39-2 

48.6 

15-6 

29 

8.9 

numerical aperture 

0.029 

0.063 

0.068 

0.022 

0.041 

0.012 

resolving power (pm) 

12 

6-5 

6-5 

15 

8 

28 
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K. Miscellaneous. 

K. 1 . Microscope made of boxwood, [um 248 ], h 52 , w 32 , d 32.5 

Dated the last quarter of the eighteenth century, possibly Italian (Turner), 
acquired by the museum in 1930-1933, bought from a local dealer. It is 
doubtful whether the box is original, it is made of oak with mahogany ve¬ 
neer and of a rather doubtful quality, it looks more like late nineteenth- 
century work. 

With the exception of the hoop hearing the body of the microscope and of the stage, 
this instrument is made entirely of wood. The stand is fixed on a large mahogany box; to 
this stand the brass hoop isattached in which the microscopic tube can be made to slide 
up and down by hand. For sharp focussing the stage is adjusted by means of a screw 
(fig. 26 ). The illuminating mirror is missing and of the original objectives only No. 5 is 
left. Its magnifying power is x 40 , but the images are strongly distorted and it cannot re¬ 
solve even so much as V100 mm. 



Fig. 26 

The eyepiece consists of two biconvex lenses, there is no diaphragm limiting 
the field of view, as a result the distortion is considerable (Van Zuylen cal¬ 
culates 25% with a field of view of 54 0 ), its focal length is 38.3 mm, the 
magnification is 6.5 diameters. 

There is one objective, the glass has been attacked by fungus. The focal 
length is 28 mm, the magnification of the microscope is 40.4 diameters. 
Numerical aperture and resolving power were not measured. 
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K. 2 . Microscope by Martin, [li 117 ], h 49 , w 22, d 22 

Dated circa 1775, this microscope was originally bought by the Physical So¬ 
ciety. In the catalogue of the physical laboratory which was made up in 
1838 it has inventory number 415, its box and accessories were still present 
at that time. 

This large microscope bears the engraving 

“B. Martin Invt. et fecit. London. ” 

[this is not correct, it reads “B. Martin Invt. et fecit. Londini / No. 1 ”] 

It is very much like the instrument described and figured in 
Cat. R.M.S. pg. 201 resp. pi. 16 . and 
Clay and Court pg. 194-197 

only it is much less decorative (fig. 27 ). A square bar is fixed on a folding tripod. The 
upper end of the bar carries the microscope which can pivot on a joint. That bar can be 
inclined, according to need, by means of a worm. The double illuminating mirror as 
well as the stage can be made to slide along the stand-bar by means of rack and pinion. 



Fig. 27. 


The microscope itself is, optically speaking, remarkable: between the field-lens and 
the objective is fitted another lens, a biconvex one, of power 4.5 D which is called the 
„between-lens”. The distance objective - “between-lens” amounts to 6.5 cm. The eye¬ 
piece consists of two lenses, 8 cm apart, viz: a planoconvex ocular lens (power 16 D) 
and ditto field-lens (power 10 D) and can be made to slide over a range of 6.5 cm, so 
that the distance field-lens - between-lens can be varied from 5 to 11.5 cm. The 
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between-lens was evidently put in to intensify the influence of the field-lens, for it en¬ 
larges the field of view at the cost of the magnification. Both eye-piece lenses are 
mounted with their plane surfaces turned towards the eye. 

Of the objectives only No. 2 is left. The various optical data of the instrument are: 


magnif. i 

resolving p. 

field of view. 

a. with the between-lens 

tube pushed in 
tube drawn out 

X 47 

85 

V100 mm 

V 100 •* •• 

2 ]/+ mm 

2 .... 

b. without the between-lens 

tube pushed in 
tube drawn out 

X 65 

90 

‘/too mm 
‘/100 *• .. 

1 % mm 

\'A .... 


All other accessories are missing except a loose triple object-carrier that can be fixed 
on the stage. 

Our measurements broadly confirm those by Van Cittert, a few details: the 
eye lens is not planoconvex, the outer surface has a radius of ca. 1.25m. 

The total magnification of the microscope with the between lens and the 
tube pushed in is 48.7 diameters, with the tube drawn out it is 68.3 diame¬ 
ters. 

The total magnification of the microscope without the between lens and the 
tube pushed in is 56.2 diameters, with the tube drawn out it is 82 diame¬ 
ters. 

The objective lens No.2 has a focal length of 7.35 mm and a numerical aper¬ 
ture of 0.06, the measured resolving power is 6.5p. 

K. 3 . Compound microscope, [urn 252 ], h 21 . 5 , w 11, d 8 

Dated last quarter of the eighteenth century or early nineteenth century. 

The microscope was acquired by the museum in 1932-1934, it was bought 
from a local dealer. 

This small microscope, elegantly finished off and contained in a morocco-leather 
case differs in mechanical as well as in optical respect from all the other microscopes of 
the collection. 

On a folding tripod are mounted the illuminating mirror, and an octagonal tube (fig. 
28 ) in which a round steel rod can be made to slide over a small range by means of a 
screw immediately above the foot. Over this steel rod a brass tube can move up and 
down and can be clamped tight to the rod at any desired height by a screw. At its upper 
end this tube carries the microscope. 

The coarse focussing is effected by moving the round tube over the steel rod by hand 
and, after clamping it for the final adjustment, the steel rod is moved by means of the 
lower screw in the octagonal tube. 

The stage is attached to the octagonal tube; it can be removed and replaced by an arm 
which carries a little shaft movable in all directions and with a forceps at one end and a 
black-white disc at the other. 
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The microscope contains, besides the usual lenses, the “between-lens”, mentioned 
under K. 2 . This is a planoconvex lens with its flat side turned up and fitted at such a 
height that the eyepiece is focussed exactly on this flat surface so that the image of a 
micrometer if placed on this surface is seen sharp, together with the image of the object. 
There were, originally, 5 objectives with the instrument. One of them is mounted in a 
Lieberkiihn mirror (L). The others were marked 1 - 4 . No. 1 , however, is missing. The 
objectives can be used as a simple microscope too. For that purpose an eye-cap can be 
fitted above the objective in question. 

The optical powers are as follows: 



Simple 

Compound 

Obj. 

Magn. 

Resolv. p. 

Magn. 

Resolv. p. 

L 

X 50 

V 200 mm 

X 105 

V200 mm 

2 

38 

V 200 •• •• 

80 

V200 •• •• 

3 

30 

Vioo 

65 

V1 00 •• •• 

4 

19 

V 100 •• •* 

40 

— 


Here is once more a convincing demonstration of the superiority of the simple micro¬ 
scope. The same lens which as a simple microscope resolves Vioo mm, with a magnifi¬ 
cation of 19 is not able as part of a compound microscope to resolve this Vioo mm with a 
magnification of 40 . 

The microscope is not signed. The foot, however, is marked “Da”. 


The following values were measured: 



Nr. 

L 

2 

3 

4 

focal length (mm) 

5-2 

7.8 

9-25 

13-9 

magnification(i) 

135 

89 

79 

50 

magnification (2) 

128 

82 

68 

42 

numerical aperture 

0.1 

0.087 

0.077 

0.059 

resolving power (pm) 

6-5 

6-5 

6-5 

8 


(1) measured with a Nedoptifa Eyepiece H5 and a body tube of 152 mm, the 
numerical aperture is measured with this body tube as well. 

(2) measured with the own eyepiece of this microscope and a distance of 68 
mm between the objective and the field lens. 

Lens No. 4 is badly damaged and too large for its mount, the image is not 
very good. The other lenses are fine. 

The eyepiece consists of three inequable biconvex lenses (two equal eye 
lenses and a field lens), its focal length is 24.6 mm, its magnification is 
10.16 diameters. 

Van Citterts remark about the superiority of the simple microscope is a bit 
overdone, with a numerical aperture of 0.059 this lens No. 4 could resolve 
circa 6.2(i, 8p was measured and besides, the lens is badly damaged. So it is 
after all not that bad. 
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Fig. 26. 


K. 4 . Small microscope of Eastland, [um 229 ], h 22, w 12, d 11 

Dated last quarter of the eighteenth century. This microscope was bought 
by the museum in 1932 for the amount of / 45. 

This comparatively small instrument is signed 

“Eastland & Comp. London ” 

It is mounted on a folding tripod. The microscope itself has aquatic motion. The fo¬ 
cussing is effected by rack and pinion adjustment of the stage. The latter is fitted with 
two clips and an illuminating lens is attached to it by means of a hinge and ball socket 
joint so that it can be turned in any direction (fig. 29 ). 

The eyepiece is a doublet of which both lenses are bi-convex. When fitted in a spe¬ 
cial holder, included among the accessories, it can be used separately as a simple micro¬ 
scope and, as such, its magnification is *17 and its resolving power V100 mm. 

The eyepiece tube can be slid up and down in the microscope tube and is marked 
with a notch. When the eyepiece is drawn out as far as this notch the 4 objectives be¬ 
longing to the instrument have the following magnifying and resolving powers: 
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Obj. 

Magnif. 

Res. p 

Remarks. 

1 

X 210 

V200 miT1 

image average 

2 

310 

V200 ”” 

image hazy 

3 

320 

V400 ” *• 


4 

250 

V400 •• »» 

strongly chromatic 


Objective No. 1 is planoconvex and its plane surface is turned towards the object, the 
others are biconvex. 

Besides numerous accessories for dissecting purposes there is a stray tube with an 
object-holder attached to it and in which a second tube can be slid by rack and pinion. 
To the latter tube the objectives and the eyepiece can be screwed on and the instrument 
held simply in the hand. 



Fig. 29. 


The following values were measured: 

Nr. • •• 

• •• 

• ••• 

focal length (mm) 

4-4 

3-05 

2-95 

4-3 

magnification 

152 

224 

230 

159 

numerical aperture 

o.ll 

0.2 

0.11 

0.1 

resolving power (pm) 

3-2 

2-5 

2-5 

3-2 
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The quality of the image of • and •••• is good, •• showed a large amount of 
coma and astigmatism, ••• showed some astigmatism. 

The magnification is measured with the Nedoptifa H5 eyepiece and a body 
tube of 142 mm. 

The eyepiece consists of two biconvex eye lenses and a planoconvex field 
lens. Its focal length is 31.1 mm and its magnification is 8 diameters. 

Used as a simple magnifier the two eye lenses have a focal length of 14.6 
mm and a magnification of 17 diameters. 

K. 5 . Compound microscope, [urn 144 ], h 24 , w 10 . 5 , d 8 

Dated the second half of the nineteenth century. The microscope was 
bought by the museum in 1928 from a local dealer. 

To judge from its construction the date of this instrument must be about the middle of 
the 19 th century though it is not achromatized. On a round metal foot two vertical bars 
are fixed between which the stage can move up and down by rack and pinion. These 
bars are connected at the top by a horizontal plate which carries a tube in which the mi¬ 
croscope tube can slide up and down. To this plate is also attached a condensing lens 
which can move in all directions by means of a double ball-socket joint. The 3 objec¬ 
tives accompanying the instrument are biconvex, the lenses of the eye-piece, however, 
planoconvex, with their plane surfaces turned towards the eye. The resolving power is 
considerably greater than that of the compound microscope described above, a fact 
which must be solely ascribed to the better workmanship bestowed on the lenses. 


Obj. 

Magn. p. 

Res. p. 

1 

X 25 

J Aoo mm 

2 

50 

V 200 •• •• 

3 

75 

V 200 »>«» 


The following values were measured: 

No. 1 has no lens anymore. 

No. 2: focal length 13.14 mm, magnification 49 diameters, numerical aper¬ 
ture 0.082 and a resolving power of 4p. 

No. 3: focal length 8.8 mm, magnification 75 diameters, numerical aperture 
0.13 and a resolving power of 3.2p. 

Both objectives are measured with the original eyepiece on the microscope 
itself. The eyepiece has a focal length of 57 mm and a magnification of 4.4 
diameters. 
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CHAPTER IV. 


Achromatic Compound Microscopes. 

L. Achromatic objective of Beeldsnijder. [um 298], h 2.2, 0 1.2 

Dated around 1800. It was found between 1843 and 1846 by Harting in a 
box that was bought by a mr. O.W. Roelofs at an auction. It was acquired by 
the museum in 1928 as a loan from the zoological laboratory, where it was 
kept since Hartings death in 1885. 

This objective was found by Prof. Harting among microscopes and accessories in a 
box which had originally belonged to Frangois Beeldsnijder . 37 According to Harting it 
must have been made by Beeldsnijder himself somewhere about 1791 , a time when he 
was engaged in the construction of microscopes. It consists of three lenses fitted in a 
short brass tube, and of which the optical centres are very closely collinear. The two 
outer lenses are biconvex and are made of crown glass, between them is placed a bicon¬ 
cave lens of flint glass. The first two lenses have focal lengths of 22 resp. 19 mm, the 
focal length of the third one is 20 mm, the focal length of the system amounts therefore 
to about 21 mm. The thickness of the 3 lenses together amounts to about 4 mm. Their 
diameter is 6.5 mm. When combined with the weakest eyepiece of Hartnack (Q. 3 ) it 
can resolve V100 mm while the magnification is still as low as 20, an achievement which 
cannot be obtained by any of the compound microscopes described above nor exceeded 
by the simple microscope either. 

This famous objective was investigated in 1985 and later in more detail in 
1990. 38 

Its focal length is 26.5 mm, mounted on a microscope, with a body tube of 
190 mm and a H5 Nedoptifa eyepiece, the magnification is 33 diameters, 
the numerical aperture is 0.085 and the measured resolving power is ca. 

4 - 750 - 

The quality of the polishing of the lenses is not very good, with a magnifier 
and oblique light lots of little pits and scratches can be seen. 

The objective is very astigmatic and besides, the contrast is bad - which is 
not very surprising considering the six surfaces and the bad quality of the 
polishing. 

When I investigated the individual lenses in more detail it appeared that the 
triplet was not achromatic at all, there were two flint lenses (a positive one 
and a negative one) and one positive crown glass lens. 

It is interesting to read that John Mayall, the Hon. Secretary of the R.M.S. 
who saw the objective in 1886, commented on the ‘greyness of the polish’ 
too. Later in his Cantor Lectures on the Microscope he writes “The work¬ 
manship is inferior, and the definition leaves ‘much to be desired’ ”. 


37 Francois Gerardzoon Beeldsnijder was bom in 1755 and died in 1808. He was a colonel in 
the Amsterdam cavalry, a member of the committee of Justice in that town and collector of bur¬ 
ial rates of St. Anthony’s churchyard. He used to spend much of his time in experimenting in 
physics and mechanics as an amateur. Cp: Harting III pg. 168-169. Petri pg. 165-166. 

38 J.C. Deiman, ‘A Myth Revealed: The case of the ‘Beeldsnyder Achromatic Objective”, An¬ 
nals of Science, 48 (1991), 577-581. 
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M. Achromatic microscopes of van Deyl. 

The Amsterdam instrument maker, Harmanus van Deyl (bom in 1738), was the first 
to introduce achromatic microscopes on the market. In a communication to the Physical 
papers of the Royal Society of Sciences at Haarlem III, 2nd. vol, page 133, 1807 (Na- 
tuurkundige Verhandelingen van de Koninklijke Maatschappij der Wetenschappen te 
Haarlem III, 2e deel, pg. 133, 1807) he states that he and his father Jan van Deyl, (bom 
in 1715, and died in 1801) had already constructed an achromatic microscope as early 
as 1770. They had, however not advertised their success, being at the time too busy 
making achromatic field glasses (telescopes) and because they expected others would 
succeed ere long in the constmction of the same microscope. 

Harmanus van Deyl then proceeds to give a description of the achromatic micro¬ 
scope which he had just made for the market. The stand was very sober in design; the 
utmost care, however was bestowed on the lenses. The optical equipment of the micro¬ 
scope consisted of two achromatic objectives with focal-lengths u /io “duim” (= 26 mm) 
and 3 A “duim” (=18 mm) and two eyepieces. The objectives were composed of a pla¬ 
noconvex flint-lens and a biconvex crown-lens. The plane surface of the first was turned 
towards the side of the object. The two eyepieces were biconvex but their surface on the 
side of the eye was considerably less curved than the other one. The microscope-tube 
could be lengthened by drawing out the inner tube. The magnifying power of the 
weaker objective combined with the weaker eyepiece was, with the tube pushed in, x25 
and reached x 45 when the tube was drawn out (these magnifications are determined for 
20 cm distance). Combining the weaker objective and the stronger eyepiece, as well as 
the stronger objective and the weaker eyepiece, these values ranged from x 45 to x 80 
and finally, for the combination of the stronger objective and stronger eyepiece, from 
x40 to x 150. 

In Halting III pag. 170-174 this instrument is described in detail. According to Hart- 
ing it was possible to combine the two objectives, thereby increasing the resolving 
power so as to be able to resolve even the third group of a Nobert plate (0.0016 mm). 

For an (optical) evaluation of Van Deyls telescopes and microscopes I refer 
to the article Van Zuylen wrote in 1987. 39 

M.l. Microscope of van Deyl. [um 25], h 35.5, w 14, d 11 

Dated 1807 , the microscope was acquired by the museum in 1928 as part of 
the Van Huffel collection. 

This instrument is signed: 

“Harm s van Deyl 
Inv = et Fecit 
Amsterdam. ” 

It is accompanied by a very complete handwritten description. Its mechanical con¬ 
struction is very simple and in many respects does not reach the high standard of the 
instruments of the 18th century. The illuminating mirror is fastened on a folding tripod, 
as is also a brass bar in the groove of which the stage can be moved up and down by 


39 J. van Zuylen, ‘Jan en Harmannus van Deyl. Een Optische Werkplaats in de 18e Eeuw.’, Het 
Istrument in de Wetenschap, Themanummer van het Tijdschrift voor de Geschiedenis der 
Geneeskunde, Natuurwetenschappen, Wiskunde en Techniek, 10 (1987), 4, pp.208-228. 
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means of a pinion. At the upper end of the bar the microscope is attached in such a way 
that it can be moved by hand in any direction over the stage (aquatic motion). 

Accompanying the instrument there are also the two achromatic objectives and the 
eyepieces. The weaker eyepiece, however, contains a biconvex lens with equal curva¬ 
ture on both sides; it, therefore, evidently does not belong to the instrument; nor does 
the magnification obtained with it agree with the one given in the accompanying de¬ 
scription. Strange to say, the instrument is constructed without a field-lens. Further in¬ 
formation concerning the objectives cannot be given as they are mounted in such a way 
that they cannot be taken to pieces. Cleaning the lenses was therefore out of the question 
and the following measured resolving powers only represent a lower limit. The images 
are indeed achromatic, only strongly distorted. 


Obj. 

Eyep. 

Magn p. 
tube pushed in 

Magn. p. 
tube drawn out 

Resolv. p 

1 

1 

X 100 

X 175 

Vs 00 mm 

1 

2 

85 

150 

! Vs 00 *• •• 

2 

1 

60 

120 

Vs 0 0 •* •• 

2 

2 

50 

95 

1/ 

/100 •• •* 


The corresponding data in the written description (recomputed however for a dis¬ 
tance of 25 cm) are: 


Obj. 

Eyep. 

Magn. p. 
tube pushed in 

Magn. p. 
tube diawn in 

1 

1 

x 100 

X 187 

1 

2 

56 

100 

2 

1 

56 

100 

2 

2 

31 

56 


The eyepieces of this microscope are not complete, there are no field lenses. 
The measured focal lengths are: 

-weak eyepiece: focal length 22.56 mm, magnification 11.1 diameters, the 
lens is scratched. 

-stronger eyepiece: focal length 18.68 mm, magnification 13.4 diameters. 

The two objectives are achromatic doublets, they consist of a biconvex lens 
of crown glass and a biconcave lens of flint glass on the object side, the 
lenses are forced into their mounts and well centered. 

As the eyepieces are not complete the objectives were measured on a mod¬ 
ern microscope, using a body tube of 168 mm and a H10 Nedoptifa eye¬ 
piece. 

The weaker of the two doublets has a focal length of 26.1 mm, the total 
magnification in this setup was 51.66 diameters, the objective alone magni¬ 
fies 5.28 diameters. The numerical aperture is 0.081 and the measured re¬ 
solving power is 6.511. 

The strongest doublet has a focal length of 17.1 mm, the total magnification 
in this setup was 83.49 diameters, the objective alone magnifies 8.53 di- 
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ameters. The numerical aperture is 0.095 and the measured resolving 
power is 4p. 

The further accessories are: 

Lieberkiihn mirror 

defect mount for the illuminating lens 
fish plate 
live box 

mahogany box with drawer. 

M. 2 . Microscope of van Deyl. [um 26], h 36, w 21.5, d 18.5 

Dated 1807, the microscope was acquired in 1928 as part of the Van Huffel 
collection. 

This microscope also is signed: 

“Harm s van Deyl 
Inv = et Fecit 
Amsterdam. ” 

Its mechanical parts are much better finished off that those of the instrument described 
under M.l. The microscope is not moved by hand over the stage but by means of a rack 
and pinion and by a worm (fig. 30 ). Contrary to the construction of M.l this instrument 
is equipped with a field-lens, which, like the eyepieces, is biconvex, with its less-curved 
surface turned towards the eye. The two eyepieces are screwed on to this field-lens with 
tubes of different lengths. 
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The magnifications and resolving powers are: 


Obj. 

Eyep. 

Magn. p. 

(tube pushed in) 

Magn. p. 

1 (tube drawn out) 

Res. p. 

1 

1 

X 92 (100) 

X 150 (187) 

V 200 mm 

1 

2 

50 (56) 

90 (100) 

V200 •• •• 

2 

1 

58 (56) 

100 (100) 

V2 00 •• •• 

2 

2 

32 (31) 

62 (56) 

V 2 OO •• •• 


The numbers in brackets are those given in the above-mentioned communication 
(corrected for 25 cm distance). 

The quality of the images is very satisfactory. They are achromatic and not distorted. 
On comparing the resolving powers of this instrument with those of the non-achromatic 
types, described above, it is at once apparent that van Deyl s achievements mean a con¬ 
siderable step forwards. His resolving powers reach the same order of magnitude as 
those of the simple microscopes. The accessories, still left are: 

Lieberkuhn mirror 

extra brass tube to be fitted when using this mirror with the weaker object¬ 
ive 

object-holder 

sharp-pointed shaft with clamp 
mahogany box with drawer. 

The following values were measured: 

The weak objective has a focal length of 27.7 mm, the magnification is 4.2 
diameters, the numerical aperture is 0.074 and the resolving power is 8p. 

The stronger objective has a focal length of 18.7 mm, the magnification is 
6.8 diameters, the numerical aperture is 0.082 and the resolving power is 
6 . 5 b 

The eyepiece consists of a tube with the field lens, there are two different 
eye lenses, a weaker and a stronger one, which can be combined with the 
field lens. 

The weak eyepiece has a focal length of 32.3 mm and a magnification of 7.7 
diameters, the strong eyepiece has a focal length of 19.7 mm and a magnifi¬ 
cation of 12.7 diameters. 
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N. Microscope of Amici. 

A very great improvement in the construction of achromatic objectives was made by 
the Italian professor Amici (t 1862 ) [G.B. Amici, 1786 - 1863 ]. He began by trying to 
avoid chromatic aberration by constructing objectives with concave mirrors instead of 
lenses (Katadioptric microscopes), but about 1830 he began to improve the achromatic 
objectives. He put an end to the method, which had gradually become general, of mak¬ 
ing strong objectives by combining a number of weaker lenses, each of which had been 
corrected separately as completely as possible. He, on the contrary, constructed objec¬ 
tives of which the separate parts themselves still showed strong deviations, only they 
were computed in such a way as to neutralize their impairing effects when combined. 
This method made the correction of the objectives much more satisfactory than before. 
Amici moreover, included in his considerations the thickness of the cover-glass and he 
was the first to make systematic use of immersion for the purpose of obtaining higher 
resolving powers. As a further improvement, he equipped his microscopes with a large 
number of eyepieces which made alteration of the magnifications possible without hav¬ 
ing to change the objectives and without spoiling the central adjustment of the object. 

Finally, he constructed his microscopes with the tube horizontal which, in his opin¬ 
ion, facilitated observations considerably; he achieved this by placing a reflecting prism 
over the objective. 

N.l. Microscope of Amici, [li 118], h 36.3, w 20.5, d 20.5 

This instrument bears the signature: “Amici, Firenze. ” It was bought by the “Na- 
tuurkundig Gezelschap” (Physical Society) for / 500 . A very complete description 
signed by Amici and dated March 7 th. 1836 accompanies the instrument. 

It is constructed as follows (fig. 31 ): On a folding tripod is mounted a brass stand 
along which a very large concave illuminating mirror, and the stage as well, can be 
made to slide by rack and pinion. The horizontal microscope is attached to the upper 
end of the stand. The stage can be moved in two directions at right angles to each other. 
These displacements can be measured with the aid of two micrometer-screws of which 
the divisions correspond to 0.0031 mm and to 0.00246 mm (= 0.0001 inch) respectively. 
Directly under the stage is fitted a cone with a diaphragm-wheel with three apertures. 
This cone can be rotated out of the optical axis. There is, further, a small ground glass 
plate capable of the same rotation. A planoconvex condensing lens for the illumination 
of opaque objects is attached to the microscope tube, and one of the objectives is fitted 
with a Lieberkiihn mirror. 

There are three different camera lucida with this microscope: 

1 ) . The small Sommering mirror (Cp. Harting III pg. 435 resp. pi. VII fig. 19 ), 
i.e. a mirror smaller than the pupil of the eye; it was placed at an inclination of 45 ° be¬ 
hind the eyepiece. Looking straight down it one could see via the small mirror into the 
microscope, and along its edge on the table beyond. 

2 ) . A glass plate a few mm thick, which was placed like the little mirror at an 
inclination of 45 ° behind the eyepiece (Cp. Harting III pg. 435 ). By this means one 
could see the table through the plate and, by the reflection of the front surface, into the 
microscope. This kind of camera lucida could, naturally, only be used with very strongly 
illuminated objects and with low magnifications. 

3 ) . The camera lucida of Amici (Harting I pg. 257 resp. pi. V fig. 85 ) consisting 

of a small perforated mirror likewise slanting at 45 ° behind the eyepiece and an invert- 
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ing prism underneath. Observing horizontally, one looked through the opening into the 
microscope and via the mirror at the table. The prism served to erect the image reverted 
by the mirror. 



Fig. 31. 


Originally 5 eyepieces and 10 objectives belonged to the microscope. The objectives 
numbered from 1 to 8, 10 and 12 could be combined by means of two small cylindrical 
tubes, numbered 0 and 11 in the following ways: 
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The only difference between the 4 th and 5 th system is that a small Lieberkiihn mirror 
(also marked with 2) is attached at the lower end of the combination 0, 1,2. 

With the combinations 1 ° to 5 ° the thickness of the cover glass was of no impor¬ 
tance; the 6th required a definite, clearly determined thickness, the 7 th could be used 
without a cover-glass, while with the 8th it was necessary to cover the object with a thin 
mica plate. 

Amici gives the following magnifications for the distance from the eyepiece to the 
surface of the table (33 cm): 



Unfortunately, of all these optical accessories only tube 0 , objective 2 fitted with the 
Lieberkuhn mirror, and the eyepieces 1 , 3 , 4 and 5 are left. Although the objective 2 was 
not meant to be used without one of the others the images obtained by it are exceedingly 
sharp. Combined with eyepiece No. 1 . the magnification is x 80 , with No. 3 . x 200 and 
with No. 4 . x 320 . In all three cases it resolves V400 mm; a value which none of the mi¬ 
croscopes described above, compound or simple, can reach with a magnification of 80 . 
With eyepiece No 5 ., it is not easy to focus sharply. 

Of the eyepieces, No 1 . is a very long one; it consists of a planoconvex field-lens and 
ditto eye-glass; the plane surfaces of both are turned towards the eye. No 3 . is an Huy- 
genian eyepiece also fitted with two planoconvex lenses. No. 4 . is composed of two 
planoconvex lenses, one immediately on top of the other, whereas No. 5 consists of one 
single almost spherical lens. Amici remarks that this last one is practically never used. 
The eyepieces 1 and 3 are provided with spider-lines, used for measurements with the 
stage-micrometers. The combination 6, 7 , 8 was not originally included among the ac¬ 
cessories of the instrument in the price paid for it but were presented by Amici as an ex¬ 
pression of his high esteem for Prof. G. Moll at Utrecht. The microscope was originally 
provided with an arrangement by means of which it could be used as a vertical and as a 
simple microscope as well. This arrangement is now however missing. 

[In the copy of Van Citterts catalogue which I once received from Mrs. Van 
Cittert there is a correction in pencil for three values of magnifications in 
the table: 1264 is crossed, the correct value is 1464; 1406 should read 1306 
and 2263 should read 2463.] 
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There are still six objective lenses left, the numbers 2 and 3 have disap¬ 
peared. Their focal lengths are: 

No. 145678 

focal length (mm) 16.4 21.3 14.3 9.3 10.3 2.67 

The cement between the lenses of No. 5 has yellowed over time, as a result 
the contrast of the image is not very good. 

The front surface of No. 8 is rather damaged, it is rather pitted. 

It was possible to measure the following three combinations: 

3°, 0-1: measured with a Nedoptifa H5 eyepiece the magnification is 60 
diameters, the numerical aperture is 0.17 and the resolving power is 2.5p. 
The objective shows spherical over-correction. 

7 0 , 0-4-5-6: measured with a Nedoptifa H5 eyepiece the magnification is 
156 diameters, the numerical aperture is 0.45 and the resolving power is 
better than o.8p. With a 0.17 mm cover glass there is some spherical over¬ 
correction. The contrast is not that good, which is caused by the yellowed 
cement between the lenses of No. 5. 

8°, 0-6-7-8: measured with a Nedoptifa H5 eyepiece the magnification is 
282 diameters, the numerical aperture is 0.59 and the resolving power is 
better than o.8p. There is a considerable amount of coma, which is caused 
by the front lens, which is not centered very well. When unscrewing the 
front lens, and pushing it a bit in the right direction, the coma becomes less. 
The diatom Stauroneis phoenicenteron is resolved in dots, which means the 
resolving power is about o.7p. 

There are four eyepieces with this microscope, one is not numbered and 
does probably not belong to this microscope. It has a focal length of 41.6 
mm and a magnification of 6 diameters. It consists of two planoconvex 
lenses. 

The other eyepieces are: 

No. 3: a focal length of 13.04 mm and a magnification of 19.2 diameters. 

No. 4: a focal length of 7.9 mm and a magnification of 32 diameters. 

No. 5: a focal length of 2.68 mm and a magnification of 93 diameters. 

Non of the eyepieces has a diaphragm that limits the field of view. 
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O. Microscopes of Chevalier. 

Three members of the Chevalier family in Paris, namely, Vincent, Charles and Ar¬ 
thur, won widespread fame in the 19 th cent, as constructors of achromatic microscopes. 
It was Charles Chevalier, apparently, who first thought of making stronger objectives by 
combining a number of small lenses, each of which had been corrected separately. (± 
1824 ). 

0 . 1 . Microscope of Chevalier, [um 230], h 40 (?), w 30, d 18.8 

Dated 1837 or 1838, acquired by the museum between 1928 and 1932, 
bought from a local dealer for / 50. 

This instrument dating from 1837 , bears the inscription: 

“Microscope Achromatique de 
Charles Chevalier, 

Ingenieur Opticien Brevete, 

Palais Royal 163 , Paris. ” 

It is kept in a mahogany case which serves as its foot when in use (fig. 32 ). Along the 
square stand, which carries the microscope, the illuminating mirror and the stage can be 
slid. The illuminating mirror is concave on one side and has a plane surface of a smaller 
diameter on the other. There are two interchangeable stages with the instrument: a fixed 
one and a mechanical one after the system of Turrell, (cp. Harting III pg. 397 and pi. IX 
fig. 11 ). Under the table is a cone which can be rotated out of the optical axis and carry¬ 
ing a wheel with 6 diaphragms. The microscope tube itself can be pushed in or drawn 
out. The optical accessories accompanying the instrument are 4 objectives and two 
Huygenian eyepieces. Each objective consists of a system of three small corrected 
lenses. 

With tube pushed in, the magnifications and the resolv. powers are: 


Obj. 

Magnification. 

Resolv. p. 

Eyep. 1 

Eyep. 2 

1 

X 55 

x 100 

1/200 mm 

2 

120 

210 

' /400 ••»» 

3 

280 

540 

Veoo •• •* 

4 

500 

1000 

7 


The resolving power of objective No 4 . could not be tested by means of the Grayson 
rulings because its focussing required the distance between object and objective to be 
smaller than the thickness of the cover-glass of the test plate. 

The following values were measured, using a modern microscope with a 
body tube of 160 mm and a H5 Nedoptifa eyepiece. 

Nr. 1234 


focal length (mm) 

16.7 

9.1 

4.2 

2 

magnification 

39 

136 

1 77 

364 

numerical aperture 

0.12 

0.44 

0.47 

0-43 

resolving power (pm) 

3-2 

1-3 

1 

0.8 


The three objectives all are made of three equal systems with a their flat 
side facing the object. From a mechanical point of view they are well made, 
only the centering of No. 4 is not perfect, as a result it shows coma. 
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There are two eyepieces, one is marked T, its focal length is 34.2 mm and 
its magnification is 7.3 diameters. The second one is not marked, it has a 
focal length of 20.8 mm and a magnification of 12 diameters. 

There are also two doublets with the instrument, by means of which it can be used as 
a simple microscope, in which condition it is practically the same as the model de¬ 
scribed under D .4 and illustrated in fig. 11. (Magn. and resolv. p. x 22 and V100 mm and 
x 37 and V200 mm resp.). 

The two doublet lenses are marked ‘3’ and ‘5’. Their resolving power is lim¬ 
ited by the resolving power of the eye. Their image field is strongly curved. 

No. 3 has a focal length of 6.7 mm, it magnifies 37.7 diameters and the re¬ 
solving power is 5p. 

No. 5 has a focal length of 11.1 mm, it magnifies 22.5 diameters, its resolv¬ 
ing power is 6.5p. 

Further accessories are: 

condensing lens for the illumination of opaque objects 
compressarium after Schiek (cp. Flatting III pg. 388 and pi. VII fig. 7 .) 
object micrometer divided into V100 mm. 
various implements for dissecting purposes 
camera lucida after Chevalier bearing the inscription “Nachet a Paris The 
arrangement of this camera lucida is about the same as of that described under 
No. 3 . in N.l. only the reversing prism is placed differently, in connection with 
the vertical position of the microscope. (Cp. v. Heurck pg. 90 ). 



Fig. 32. 
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0 . 2 . Large microscope of Chevalier, [um 37], h 34, w 14, d 21 

Acquired by the museum in 1928, as a loan from the zoological laboratory 
where it was kept since Hartings death in 1885. 

This instrument was purchased by Harting in 1869 . It, bears the inscription: 

“Arthur Chevalier 
Palais Royal 158 
Paris. ” 

The construction is very much the same as that of a modem microscope. The foot has 
the horse-shoe shape and the instrument is jointed on to it, so that it can be made to in¬ 
cline. The microscope is carried by an arm fixed sideways on to the stage. The fine fo¬ 
cussing is obtained by screwing it up or down over a short distance along that arm. It 
differs from the modem type in that it can be revolved, together with the arm and the 
stage round the optical axis, a possibility of motion shown in a great many instruments 
dating from the middle of the 19 th century; it was meant to facilitate the modification of 
the direction of the light-rays relatively to the object while working with oblique illumi¬ 
nation. The stage is a mechanical one after the (slightly altered) Turrell system. Under¬ 
neath this stage a short tube adjustable by rack and pinion, carries at its lower end a dia¬ 
phragm wheel with four apertures, while at the same time its upper end can be covered 
by perforated caps. The microscope tube is extensible. The optical parts accompanying 
the instrument are 6 objectives and 3 eyepieces. In the latter is a groove in which a mi¬ 
crometer can be fitted. The following magnifications were measured by Harting. The 
resolving powers here given are for the weakest eye-piece and with tube pushed in. The 
values for the other eye-pieces do not differ materially from these: 


Eyep. 

1 

2 

3 | 

1 

2 

3 

Resolv. 

power 

Obj. 

Tube in | Tube out 

1 

X 33 

X 49 

X 83 

X 47 

X 71 

X 120 

V'JOO mm 

2 

44 

60 

99 

53 

71 

115 

V400 »» »» 

3 

78 

120 

177 

102 

148 

217 

Vgoo »» •» 

5 

254 

323 

526 

326 

434 

676 

*/l 200 »• •* 

8 

400 

568 

864 

543 

771 

1173 

Vl 4 00 •* • » 

9 

425 

604 

918 

577 

820 

1247 

Vl 600 »> »* 


The following values were measured, using a modern microscope with a 
body tube of 165 mm and a H5 Nedoptifa eyepiece. 


Nr. 

1 

2 

3 

5 

8 

9 

focal length(mm) 

16.2 

14-3 

10.6 

3-58 

1.81 

1.96 

magnification 

35-8 

42.3 

76.7 

231 

390 

413 

numerical aperture 

0.12 

0.15 

0.27 

0.65 

0.90 

0-95 

resolving power (pm) 

2.5 

2.5 

1.6 

0.8 

<0.8 

<0.8 


No. 5 resolves the Stauroneis phoenicenteron diatom in dots (ca. 0.711). 

No. 8 resolves the Pleurosigma angulatum diatom in dots (ca. 0.511). 

There are three eyepieces, numbered T’ and ‘2’, the third one (3) is not 
numbered. 

Eyepiece 1: a focal length of 47.5 mm and a magnification of 5.27 diameters. 
Eyepiece 2: a focal length of 37.6 mm and a magnification of 6.65 diame¬ 
ters. 


87 

















Eyepiece (3): a focal length of 22.6 mm and a magnification of 11 diameters. 
Further accessories are: 

drawing prism of Chevalier 
eyepiece micrometer divided in 0.1 mm 
object micrometer divided in 0.01 mm. 
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P. Microscopes of Lerebours and Secretan. 

In the middle of the 19 th century the firm Lerebours, later on Lerebours et Secretan, 
became very well known for their construction of achromatic microscopes. 

PI. Horizontal microscope of Lerebours et Secretan. [um 76], h 38.5, w 13, d 25.5 

Dated between 1844 and 1854, the microscope was acquired in 1930 as a 
gift from the Royal Dutch Military Academy in Breda. 



Fig. 33. 


This instrument is inscribed: 

“Lerebours et Secretan, 
a Paris. ” 

It is screwed on its own box when in use and the stage and the illuminating-mirror 
can slide along the stand by means of rack and pinion (fig. 33 ). An extra arrangement 
for fine focussing is attached to the stage. The latter consists, namely, of two plates, one 
over the other, of which the top one can be screwed up and down relatively to the lower 
one. On this stage can be fitted another, with a centering adjustment (Oberhauser sys¬ 
tem, Harting III pg. 376 and pi. IX fig. 12 ). Under the stage is a diaphragm wheel with 
four apertures. 

The microscope itself is hinged on to the stand and can be used in two ways: 
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a) as a horizontal microscope, with the aid of a prism and objective fitted together in 
a mount, attachable to the instrument by a bayonet socket; 

b) as a vertical microscope, with the aid of a mounted objective, without a prism, but 
likewise attachable by a bayonet fitting. 

The microscope tube is extensible. There are three objectives with this instrument. 
No. 1 . is a single achromatic lens. No. 2 . and No. 3 . each consist of a system of three 
lenses. There are also 4 eyepieces of which No. 2 . is equipped with a point micrometer. 
In order, namely, to determine the distance between a pair of points in the image, this 
eye-piece is fitted with two minute sharp-pointed shafts, which, by screwing them in or 
out, can be adjusted in such a way that their ends coincide with these points. The re¬ 
quired distance can then be measured subsequently by means of the objective- 
micrometer. 


The magnifications with tube pushed in are: 


Eyep. 

Obj. 

1 

I 

2 

3 

4 

1 

X 60 

X 90 

X 135 

X 190 

2 

200 

300 

440 

630 

3 

350 

520 

780 

1100 


The edges of the images are hazy. The resolving powers are: 


Obj. 1 

V200 mm 

2 

1 / (>00 .... (with eye-piece 3 : Vsoo mm )- 

3 

V 800 .... 


The following values were measured, using a modern microscope (the 
length of the body tube is unknown) and a H5 Nedoptifa eyepiece. 


Nr. 

1 

2 

3 

focal length (mm) 

13 

4.06 

2.28 

magnification 

81 

269 

476 

numerical aperture 

0.14 

0.36 

0.49 

resolving power (pm) 

3-2 

1.6 

0.8 


Objective No. 1 is a single doublet, No. 2 and No. 3 consist of three dou¬ 
blets. 

The four eyepieces have the following focal lengths and magnifications: 

Nr. 1234 

focal length (mm) 45.6 33.3 23.6 16.3 

magnification 5.5 7.5 10.6 15.4 

Further accessories with the instrument are: 
small trough for liquids 
camera lucida of Nachet 

(Cp. Harting III pg. 346 and pi. IX fig. 3 '). 
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P. 2 . Microscope of Secretan. [um 249], h 27 ,0 8.5 

Dated shortly after 1854, acquired by the museum in 1932-1933, bought 
from a local dealer. 

This instrument bears the inscription: 

“Lerebours et Secretan a Paris ” 

The box, however, belonging to it is inscribed: “Secretan, successeur”. 

The microscope is of the same design as the “drum” microscope reintroduced by 
Oberhauser about the year 1835 . The base has the form of a drum and the illuminating 
mirror is fitted inside it. The stage is mounted on top of it and under the stage is a wheel 
of diaphragms with 5 apertures. Above the stage is a fixed tube, the inside of which is 
threaded with a very coarsely worked pitch with a high speed and in which the micro¬ 
scope tube, by turning it on its axis, can be screwed up and down. The fixed tube carries 
a condensing lens for opaque objects. The mounting of the objective is very remarkable. 
The mount consists of two cones, one inside the other, to each of which the various 
small lenses can be screwed on. This device made combinations of the lenses possible 
in which they are not screwed one right against the other but remain apart at fixed dis¬ 
tances one above the other. According to Harting three lenses belonged to this instru¬ 
ment (Halting III pg. 198 and pi. V fig. 8'), which could be combined in the following 
way: 

a. on the lower cone 1 , 2 , 3 . 
b on the lower cone 2,3 on the upper cone 1 . 

c on the lower cone 2 on the upper cone 1. 

d. on the upper cone 1. 


Unfortunately lens 1 is missing, and it was therefore impossible to measure any of 
these combinations. 

When the instrument is used in the ordinary way the magnifications and resolving 
powers are: 


Obj. 

Magnification 

Resoiv. p. 

„ l 

Eyep. 1 

Eyep. 2 

3 

X 40 

X 70 

VlOO mm 

2 

92 

160 

V200 •• •• 

2+3 

130 

225 

V400 m •• 


The following values were measured, using a modern microscope with a 
body tube of 173 mm and a H5 Nedoptifa eyepiece. The only combination 
that was tested was No. 2 + No. 3. The focal length is 7.23 mm, the magnifi¬ 
cation is 110.7 diameters, the numerical aperture is 0.28 and the resolving 
power is i.6p, there is some spherical over-correction. 
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Q. Microscopes of Oberhauser-Hartnack. 

A very great improvement in the construction of microscopes is due to G. 
Oberhduser in Paris, (who was afterwards succeeded by his nephew E. Hartnack, at 
first also in Paris, later after 1870 , in Potsdam). In 1835 Oberhduser had already suc¬ 
cessfully reintroduced the so-called “drum-microscope”. In 1848 however, he designed 
and made the first horseshoe microscope, a form which has held its own up to now. 

Q.l. Pancratic drum microscope of Oberhduser. [um 35], h 32 ,0 10.8 

Dated between 1850 and i860, acquired by the museum in 1928. Van Cit- 
tert writes that it was bought by the physical laboratory, it is not known 
when. 

In our (Van Zuylen / Deiman) opinion the attribution to Oberhauser is mis¬ 
taken, there are lots of differences with the engraving in Harting III, it is 
more probable that it was made by Nachet. See the Nachet catalogue of 
1856 where a similar microscope is illustrated on page 9. 

Though it does not bear his signature, this instrument is very probably made by 
Oberhduser. The construction answers completely to the description by 
Harting III, pg. 187-189 resp. pi. VI fig. 2 . 

Petri pg. 179 - 180 . 

As the name indicates, the base is drum-shaped; an opening is made in it to allow the 
light to fall on to the illuminating-mirror inside the drum, (fig. 34 ). The stage is 
mounted on it in such a way that it can be turned, together with the microscope itself, 
round the optical axis. Underneath the stage is a slide in which a short tube can be 
moved up and down with the aid of a lever. In this tube the following articles are made 
to fit: 

a. various diaphragms 

b. a mounted nicol 

c. an apparatus after Nachet for oblique illumination (Cp. Harting III pg. 352 , pi. 
VI fig. 9 .) 

d. a small tube into which one of the objectives can be screwed so as to serve as a 
condensing-lens. 

The coarse adjustment is obtained by rack and pinion; the subsequent fine adjustment 
by means of a screw. 

The microscope itself is very remarkable. Inside the tube which carries the objective 
fits a second sliding- or draw-tube, which can be fitted with an objective also. The same 
instrument can be used, therefore, as an erecting and as a pancratic microscope. The 
second objective furnishes, namely, an inverted image of the image, due to the first ob¬ 
jective, which is itself already inverted. In this way, the image is not only put right 
again, but the arrangement admits of a continuous alteration of the magnifications, too, 
by changing the distance between the two objectives. (Cp. Harting III pg. 262 ). The fol¬ 
lowing accessories belong to the instrument: 

1 simple objective 

6 objectives, each consisting of three lenses 
one objective, Nachet No .7 [um 36 ], 
three eyepieces, numbered 1 , 2 , 3 

one eyepiece of the same power as No.l but provided with a micrometer 
with divisions of 0.01 mm. 

The magnifying and resolving-powers for normal use of the microscope are: 
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Eyep. 

Obj. 

Magn. power 

Resolv. 

power 

1 

2 1 

3 

single 

X 105 

jX 125 

X 225 

V400 mm 

triplet 1 

130 

155 

270 

Vgoo »» •» 

„ 2 

155 

185 

320 

Vcoo *• •* 

.. 3 

220 

265 

455 

V 1000 *• *» 

4 

230 

275 

475 

/ 1000 *» *• 

.. 5 

320 

385 

660 

1 1 1200 ** •» 

6 

560 

670 

1150 

1 / 1400 •• •» 

Nachet 7 

660 

790 

1360 

1 1 

1 1400 


The resolving power turns out to depend on the objectives only; the eyepieces have 
no influence. The images are slightly distorted, even in the case of smaller magnifica¬ 
tions. 


The following values were measured, using a modern microscope with a 
body tube of 160 mm and a H5 Nedoptifa eyepiece. 

Nr. 1234567 

focal length( mm) 7.41 6.31 4.31 4.07 3 1.75 1.62 

magnification 130 157 231 240 335 566 537 

numerical aperture 0.31 0.37 0.52 0.54 0.6 0.76 0.74 

resolving power (pm) 1 1.6 <0.8 <0.8 <0.8 <0.8 <0.8 


No. 2 is dirty, as a result the contrast is bad and the resolving power is less 
than it could be. 

No. 4 and No. 5 resolve the diatom Stauroneis phoenicenteron well, their 
resolving power must be about o.7g. 

No. 6 has not much contrast, which is caused by cracked cement between 
the lenses in one or more of the doublets, it just resolves the Pleurosigma 
angulatum diatom in lines, which means its resolving power is circa o.55g. 
No. 7 is a water immersion objective by Nachet, dated after 1863. It has a 
correction collar that works on the single hemispherical front lens. The 
front lens shows Newton rings, which indicates that the lens is cemented to 
a small plane glass plate that is forced in the mount. The focal length can 
vary between 1.62 mm (‘C’ on the correction collar) and 2.07 mm (‘D’ on the 
correction collar). The objective resolves the Stauroneis phoenicenteron 
diatom in dots, the resolving power will be circa o.7g. 


The three eyepieces were measured as follows: 
Nr. 123 

focal length (mm) 44.9 36.1 22.6 

magnification 5.6 6.9 11 


Still further accessories are: 

mounted analysing calcite prism to be fitted on the eyepiece 
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mounted achromatic calcite prism 
camera lucida of Nachet 
various dissecting implements 
3 object micrometers signed: 

“Charles Chevalier. Palais Royal a Paris. ” 

One of them is divided in squares of Vioo mm, another in squares of Vio mm, 
and the third is a scale of 2 mm, divided in 200 parts, 
mechanical stage after Turrell. 

Q. 2 . Horse-shoe microscope of Oberhauser. [um 27], h 33, w 10.7, d 12 

Acquired by the museum in 1928 as a loan from the zoological laboratory 
where it was kept since Hartings death in 1885. 

This instrument is signed “Georges Oberhauser”. In the microscope-tube the num¬ 
ber 1550 is engraved, (cp. Halting III pg. 290 ). In 1848 the Physical Laboratory bought 
it for / 350 . Later on it was given to Harting in loan. It was evidently he who ordered it 
for the laboratory, for the case accompanying it contains a letter to Harting written by 
Oberhauser and dated Sept. 21 st 1848 . 



Fig. 34. 
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The original illuminating mirror and the diaphragm apparatus are removed and re¬ 
placed by an illuminating arrangement of Harting s own invention. The mirror is fixed 
to a set of hinges which admits of its position out of the optical axis for oblique illumi¬ 
nation. The illuminating-set itself can be slid by rack and pinion along the divisions of a 
scale so that its displacements can be measured. It consists of a planoconvex condensing 
lens of focal length 1.5 cm and under it a square diaphragm of which the size can be 
varied gradually. (Diaphragm of Dollond. Cp. Harting III pg. 363 and pi. VII fig. 15 and 
16 ). The whole arrangement can be moved on a slide-rest out of the optical axis and can 
also be inclined in such a way that the light can always pass at right angles through the 
condenser. Another slide-rest is attached underneath to the bottom of the stage, which 
can be made to carry small tubes fitted with diaphragms. For a description of this illu¬ 
minating arrangement see: 

Harting I, pg. 285 - 287 . 

Petri, pg. 220 - 221 . 

The coarse adjustment is obtained by moving the microscope tube up or down by 
hand, the fine focussing, however, by means of a micrometer-screw in the head of 
which is a scale divided into hundred parts (one revolution of the screw = 0.492 mm). 
The microscope-tube is extensible and the extensible part is also provided with a scale. 
The tube, together with the stage, of this instrument can turn round the optical axis. 

Of all the original accessories, only two small achromatic lenses and 5 eyepieces are 
left. Of the latter those numbered 1 and 2 have equal powers, but 2 is fitted with a mi¬ 
crometer with a scale division of 0.01 mm. 

With tube pushed in, the magnifications and resolving powers are: 



magnification 

resolv. 

power 

\Eyep. 

1.2 

3 

4 

5 

1 

X 20 

X 26 

X 47 

X 56 

V 200 mm 

2 

50 

68 

120 

140 

V 200 •• »» 

1 + 2 

70 

95 

170 

200 

V 4 OO .... 


There are two objectives with this microscope, one is marked III, it consists 
of four doublets. The focal length is 4.39 mm. In this make up it is useless. 

The second one is marked IX, it consists of two doublets, the focal length is 
8.44 mm and the magnification with eyepiece 3 is 88 diameters (body tube 
at its shortest) or 108 diameters with the body tube pulled out 25 mm. The 
numerical aperture is 0.28 and the resolving power is i.6p. 

The five eyepieces have the following focal lengths and magnifications: 

Nr. 12345 

focal length (mm) 54.7 51.5 38.7 23.9 20.8 

magnification 4.6 4.8 6.5 10.5 12 

With the instrument is a very extensive table, drawn up by Harting, of magnifica¬ 
tions obtainable with this microscope, with the aid of many objectives and eyepieces 
belonging to other instruments. 
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Q. 3 . Microscope of Hartnack. [um 28], h 33, w 10.5, d 12.7 

Dated 1864-1869, this microscope was once owned by a Mr. Leenderts in 
the village of Oosterbeek near Arnhem. Mr. Leenderts asked Harting in 
1870 to test the optics of this microscope (letter dated 9 October 1870). This 
microscope has serial number 9019 (in the box). 

This instrument bears the inscription: 

“E. Hartnack et Cie 
Place Dauphine 21 
Paris. ” 

It is very beautifully made and of very solid construction. Its arrangement, as well as 
its optical qualities, nearly reach the high standard of modem microscopes. It is 
mounted on a horseshoe base by a joint, so that it can incline at any angle desired. To 
the bottom of the stage is attached a heavy brass strip, in the slot of which the illuminat¬ 
ing mirror and the planoconvex condensing lens can slide up and down. The mirror ad¬ 
mits of a sideways motion, too, to make oblique illumination possible. The condensing 
lens can be fitted with diaphragms which screen off the centre of the field of vision, 
(dark-ground illumination). A slide rest, carrying a diaphragm-holder, is attached under¬ 
neath the stage. The diaphragms belonging to it are separate small caps. This holder can 
also be fitted with a slide for small blue glasses. The microscope itself, together with the 
stage can be turned round the optical axis. The coarse focussing is effected by rack and 
pinion and the finer adjustment by means of a micrometer screw. 

There are 6 objectives with the instrument, marked 2 , 4 , 5 , 7 , 8 and 9 , and one water- 
immersion, marked 11 . The numbers 9 and 11 are fitted with cover-glass correction. 
There are, moreover, 7 eye-pieces: 1 , 2 , (fitted with a 0.1 mm. micrometer) 3 , 4 , 5 , 5 ' 40 
and 6. The last one is “holosteric”, that is to say, a Huygenian eyepiece, consisting of a 
single solid piece of glass with ground surfaces of different curvature on both sides. 
With the microscope is a table of magnifications, obtainable with objectives 2 , 4 , 5 , 7 
and 9 ; and with eyepieces 1 , 2 , 3 , 4 , 5 , provided by the maker himself. Objective 8, the 
immersion 11 , and the eyepieces 5 ' and 6 were evidently bought and added later. 

To the microscope belongs, further, a very large planoconvex illuminating lens 
mounted on a separate foot. 


With tube pushed in, the magnification and resolving powers are: 



Magnification 


Resolv. 

power (mm) 


Eyep 

1 

2 

3 

4 

5 

5' 

6 

1 

2 

3 

4 

5 

5 


Obj. 















2 

18 

23 

31 

48 

57 

70 

82 

i Ao 

2 (iO 

2 Ao 

200 

2Ao 

‘ , 1 

200 

2A0 

4 

40 

50 

70 

105 

125 

155 

180 

2 Ao 

1 A 0 

clo 

ft Ao 

I *Ao 

j *Ao 

BoO 

5 

80 

100 

140 

210 

250 

310 

360 

6 Ao 

*Ao 

1 0*00 

12*0 0 

12*0 0 

12*00 

12*00 

7 

135 

170 

230 

360 

425 

520 

610 

io*oo 

12*00 

11*00 

11*00 

11*00 

11*00 

ri*oo 

8 

215 

275 

360 

575 

680 

840 

980 

12*0 0 

14*0 0 

1 6*0 0 

1 6*0 0 

16*00 

16*00 

16*0 0 

9 

300 

380 

515 

665 

950 

1150 

1350 

10*00 

10*0 O 

io*oo 

10*00 

1 

1 OOO 

10*0 0 

10*0 0 

11 

340 

430 

580 

900 

1150 

1300 

1550 

T 8*0 0 

1**00 

1**00 

1**00 

1 

18 00 

18*0 0 

16*0 0 


40 Accentuation by the writer. 
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The following values were measured using the original microscope with 
eyepiece No. 2. All the objectives are well made, the centering is good, the 
spherical correction is good and the cemented surfaces are still in good 
condition. 


Nr. 

2 

4 

5 

7 

8 

9 

11 

focal length (mm) 

27-3 

11.2 

6.6 

4.0 

2.77 

2.06 

1.78 

magnification 

23 

62 

111 

185 

269 

378 

433 

numerical aperture 

0.1 

0.44 

0-75 

0.89 

0.9 

0.99 

0.94 

resolving power (pm) 

4 

<1 

(a) 

(a) 

(a) 

(b) 

(c) 


(a) resolves the Pleurosigma angulatum diatom in dots, resolving power 
circa 0.511 

(b) a water immersion objective. This objective resolves the Surirella 
gemma diatom just in lines, its resolving power is circa 0.4511. 

(c) a water immersion objective. This objective resolves the Surirella 
gemma diatom in lines, its resolving power is circa 0.45(1. 

For the focal lengths and the magnifications of the eyepieces the following 
values were measured: 

Nr. i(a) i(b) 2 4 5 5’ 6 

focal length (mm) 49.3 50.1 43.8 24.4 16.6 20.1 13.8 

magnification 5.07 4.98 5.71 10.3 15 12.5 18.2 

Eyepiece 1 has an adjustable eye lens, the focal length can be varied be¬ 
tween (a) and (b) 

The very large magnifications with objective 9 are evidently obtained at the cost of 
the resolving powers. [Van Cittert has perhaps not realized that this is a water immer¬ 
sion objective as well, the resolving power differs not much from No. 11 ] 

As regards the latter, the instrument can certainly compete with many modem micro¬ 
scopes. One of the modem instruments, constructed by one of the best factories, gave, 
with the same magnifications, the same values for the resolving powers. And for the 
smaller magnifications the maximum resolution obtainable without the help of some 
special device, is reached. 
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R. Microscopes of Nachet. 

The firm, Nachet in Paris, which still exists, became very well-known in the 19 th 
century for its microscopes. The Utrecht collection possesses only three smaller instru¬ 
ments of this make [in 2002 there were 17 ]. 

R.l. Small drum microscope of Nachet. [li 119 ], h 23 . 5 ,0 9 

Dated between 1845 and 1855. Acquired by the museum around 1930, it 
was bought in the nineteenth century by the ‘Veeartsenijkundige 
Hoogeschool’, which became in 1925 the Faculty of Veterinary Medicine. 

This bears the inscription: 

“Nachet, Opticien 
Rue des Grands Augustins 4 
Paris. ” 

Its construction is very simple. The hollow illuminating mirror is fitted in the interior 
of the drum-shaped base. Underneath the stage is a revolving diaphragm-wheel with 
four apertures, and above the stage there is a separate plate which can be screwed up 
and down, a contrivance by which the fine focussing is obtained. The coarse adjustment 
is obtained by moving the microscope tube up or down by hand. A planoconvex illumi¬ 
nating lens is hinged on to the body-tube in which the microscope can be made to slide. 
The microscope tube itself is extensible. 

Its accessories are, at present, only one eyepiece and three objectives; two of the lat¬ 
ter consist of two, and the third of three small achromatic lenses. 



Magnification 

Resolv. p. 

Tube drawn in 

Tube drawn out 

Objective in 2 parts 

X 110 

X 150 

V2 0 0 miT1 

ft H M M 

200 

275 

V400 •• ft 

Objective in 3 parts 

400 

550 

Vs 0 0 •• •• 


In 1984 only the objective in three parts was left, its focal length is 4.3 mm, 
the numerical aperture is circa 0.44, the resolving power is between 0.7 and 
o.8|i. The magnification with the body tube pushed in was 374 diameters 
and with the body tube drawn out 546 diameters. 

The eyepiece has a focal length of 17.9 mm, it magnifies 13.9 diameters. 

R. 2 . Small drum microscope of Nachet. [um 29 ], h 23 . 6 ,0 9 

Dated before 1854. It was acquired by the museum in 1928 as a loan from 
the zoological laboratory, it must have belonged to the collection of micro¬ 
scopes of Pieter Harting. 

It is signed: “Nachet, Opticien /Rue des Grands Augustins 1 / Paris.” 

Its construction is exactly the same as the one described under R. 1 . 

Its accessories are two eyepieces, marked 1 and 2 , and further one objective consist¬ 
ing of two systems of lenses about 1.5 cm apart. 
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Magnification 

Resolv. p. 

1 1 

Tube drawn in 

Tube drawn out 

Eye-piece 1. 
Eye-piece 2. 

X 60 

90 

X 85 

125 

V400 mm 
V400 M • » 


The objective has a focal length of 12.2 mm, with a body tube of 165 mm 
and a Nedoptifa H5 eyepiece a magnification of 67 diameters was meas¬ 
ured. The numerical aperture is 0.21 and the resolving power is i.6p. The 
objective is well centered, but there is still a lot of spherical over-correction. 

There are two eyepieces, I and II, their focal lengths and magnifications are: 

I: focal length 42.7 mm, magnification 5.9 diameters. 

II: focal length 30 mm, magnification 8.3 diameters. 

R. 3 . Small microscope ofNachet. [li 120], box h 10.7, w 27.6, d 15.5 

Dated between i860 and 1880, acquired by the museum circa 1928, it be¬ 
longed to the Faulty of Veterinary Medicine. 

This instrument bears the inscription: 

“Nachet et fils 
Rue St. Severin 17 
Paris. ” 

Although, like the other instruments of Nachet, it is mounted on a round foot, the 
drum is dispensed with. This made it possible to fit the mirror so as to admit of motion 
in all directions. Under the stage is the diaphragm-wheel with three apertures. The 
coarse adjustment is again effected by hand; the fine one, however, by screwing the mi¬ 
croscope up and down. An illuminating lens belongs also to the instrument. The optical 
parts are: three objectives marked 1 , 3 and 5 and two eyepieces 1 and 3 . Objective No. 1 
consists, like the one under R.l. of two lenses 1.5 cm apart. Numbers 3 and 5 consist of 
three small lenses screwed one immediately on top of the other. Eyepiece No. 3 contains 
a micrometer in 0.1 mm. 

The various magnifications and resolving powers are as follows: 


\ Eyep. 

Obj\ 

Magnification 

Resolv. p. 

Tube in 

Tube out 

1 

3 

1 

3 

1 

X 55 

X 130 

X 80 

X 180 

V 400 mm 

| 3 

165 

380 

230 

540 

Veoo - Vsoo mm 

5 

240 

560 

345 

800 

V 1000 mm 
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The following values were measured using a modern microscope and a Hio 
Nedoptifa eyepiece, the length of the body tube was 144 mm. 


Nr. 

1 

3 

5 

focal length (mm) 

12.9 

4-23 

2.86 

magnification 

104.85 

317-75 

478.33 

numerical aperture 

0.19 

0-55 

0.68 

resolving power (pm) 

2 

(a) 

0.8 


(a) between 0.8 and 2p. This objective is not well centered, there is a lot of 
coma. 

There is one eyepiece No. 3, its field lens is damaged. It has a micrometer 
divided in 50 parts. The focal length is 18.1 mm, the magnification is 13.8 
diameters. 
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S. Miscellaneous. 

S. 1. Microscope of Schokking. 41 [um 142], h 24, w 7, d 10 

Dated between 1875 and 1884, bought by the museum in 1928 from a local 
dealer. 

This instrument is signed: 

“J. A. J. Schokking 
Spui 18, Amsterdam. ” 

It is constructed as follows: on a rectangular foot are mounted two brass pillars 
which carry the stage and the microscope. The latter is attached in such a way as to ad¬ 
mit of every requisite inclination. Under the stage are the mirror and diaphragm wheel 
with four apertures. Above the stage a harp-shaped object-clamp can be slid up and 
down with a sleeve along the tube carrying the microscope. The coarse focussing is 
done by hand, the fine one by means of a screw. With the instrument are one objective, 
consisting of two small lenses, and one eyepiece. The magnification, with tube pushed 
in, is x 250 , with tube drawn out, x 320 ; the resolving powers in both cases are V400 mm. 
The objective has a focal length of 4.9 mm. With a Nedoptifa H5 eyepiece 
and a body tube of 135 mm the magnification is 121 diameters, the numeri¬ 
cal aperture is 0.24, the resolving power is i.6p. 

The eyepiece has engraved ‘3’ on the mount of its eye lens. Its focal length is 
24.9 mm and its magnification is 10.04 diameters. 

S.2. Compound microscope, [um 145], h 34, w 9, d 13.3 

Dated third quarter of the nineteenth century. Bought by the museum in 
1928 from a local dealer. 

This instrument, too, admits of every requisite inclination between two pillars which 
here, however, are mounted on a horse-shoe foot. The stage, under which a diaphragm- 
wheel with four apertures is fitted, admits of motion in all directions, by means of a 
lever (fig. 35 ). 42 The preliminary focussing is effected by rack and pinion; the final one 
by means of a screw, which moves the objective up or down with the aid of a lever sys¬ 
tem. A condensing lens it attached to the stage. The optical outfit accompanying the in¬ 
strument consists of 3 objectives and 2 eyepieces. The objectives are numbered 1 , 3 and 
4. No 1 . is a system of 2 achromatic lenses No. 3 and 4 are systems of three small 
achromatic lenses. [No. 4 consists of two achromatic doublets and a single front lens]. 


x Eyepiece 

obj. X \ 

Magnification 

Resolv. p. 

1 

2 

« ! 

X 95 

X 190 

V 400 mm 

2 

220 

440 

Vs 00 .. 

3 

320 

640 

Vsoo V1000 mm 


41 Schokking, formerly living in Binnen Wieringerstraat, Amsterdam, lived in 1875 at Spui 18, 
also Amsterdam. The number 18 was altered in 1884 to number 32. The microscope must there¬ 
fore be dated sometime between 1875 and 1884. 

42 More or less as illustrated in Harting III pi. VIII fig. 15 
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The following values were measured on the original microscope with eye¬ 
pieces T’ and ‘3’ and the body tube pushed in: 


Nr. 

1 

3 

4 

focal length (mm) 

10.9 

4.6 

3-2 

magnification ep T’ 

91 

224 

321 

magnification ep ‘3’ 

185 

448 

642 

numerical aperture 

0.17 

0.40 

0.57 

resolving power (pm) 

2.5 

1.6 

1 


Objective No. 1 shows strong astigmatism, No. 3 is not well centered, it 
shows strong coma, No. 4 is again strongly astigmatic. No. 3 and N0.4 are 
spherically under-corrected. 

The two eyepieces are marked T and ‘3’, No. 1 has a focal length of 42.5 mm 
and a magnification of 5.9 diameters. No. 3 has a focal length of 22.8 mm 
and a magnification of 11 diameters. 



Fi*. 35. 

SJ. Compound microscope, [um 255 ], h 34 , w 9 , d 13.3 

Dated the third quarter of the nineteenth century. Bought by the museum 
in 1930-1933 from a local dealer. 

This instrument is fastened by means of a joint to a tripod of a peculiar shape/ 5 The 
stage is a mechanical one after the Turrell system (slightly altered) on top of which a 
revolving stage is fitted. The coarse focussing is again done by rack and pinion, the final 
adjustment by moving the objective up or down by means of a screw. The optical parts 
with the instrument are of Nachet’s make and consist of two objectives, and one eye- 


43 The tripod is exactly the same as the one in Petri pg. 216 where a microscope of Mawson and 
Swan is illustrated. 
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piece. The two objectives are Nachet No. 2 and No. 5 . The latter is fitted with a correc¬ 
tion for cover-glass thick-ness. The magnifications and resolving powers are: 


Obj. 

Magnification 

Res. p. 

2 

X 180 

*/800 mm 

5 

440 

V 1200 •• •> 


The two objectives that go with this microscope are not original, it is an 
english students microscope, the objectives are made by Nachet and can be 
screwed on to this microscope by an adapter. 

The objectives were measured on a modern microscope with a body tube of 
170 mm and a H5 Nedoptifa eyepiece. 

No. 2: focal length 9 mm, magnification 129.5 diameters, numerical aper¬ 
ture 0.44. It shows a considerable spherical under correction and a lot of 
coma (which is caused by bad centering). The spherical correction can be 
improved by an extra cover glass, 1 mm was enough to correct it well. It was 
possible to resolve the Stauroneis phoenicenteron diatom, which means the 
resolving power will be circa 0.7511. 

No. 5: focal length 3 mm, magnification 313.7 diameters and a numerical 
aperture of 0.72. This objective has a correction collar, when adjusted prop¬ 
erly the spherical aberration can be well corrected. There is still visible 
coma, the contrast of the image is not very good as well. The latter can be 
improved by using water immersion. The diatom Pleurosigma angulatum is 
nearly resolved in lines, the resolving power will be circa 0.75(1. 

S. 4 . Drum microscope of Schiek. [um 31], h 20, w 7, d 7.5 

Dated circa 1842, acquired by the museum in 1928 as a gift. 

This instrument is signed: 

‘“Schiek in Berlin 135 

Here the course focussing is again done by hand; the fine one however, by screwing 
the stage up or down. Accompanying the instrument there are two eyepieces and four 
objective lenses marked 1 - 4 . Only the sets 1 , 2 , 3 and 2 , 3 , 4 give images of fairly good 
quality. The images of other combinations or of the lenses used separately, are rather 
poor. These two combinations were evidently the only ones intended to be used. 

With tube pushed in the magnifications and resolving powers are: 



Magnification 

Resolv. p. 

Eyep. 

Obj. 

1 

2 

1+2 + 3 

2 + 3 + 4 

X 140 

260 

X 280 

520 

7400—Vsoo mm 

7800 7l000 •• •• 


The focal lengths of the four doublet lenses were measured as: 
1: 22.7 mm; 2: 22.1 mm; 3:14.2 mm and 4: 7.2 mm. 
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The following combinations were measured, with a modern microscope 
with a body tube of 158 mm and a Nedoptifa H10 eyepiece. 


Nr. 

1+2 

1+2+3 

2+3+4 

focal length (mm) 

13-3 

10.3 

5-7 

total magnification 

105-7 

146.85 

271.2 

magnification objective 

10.8 

15 

27.7 

numerical aperture 

0.18 

0.25 

O.51 

resolving power (pm) 

2.5 

1.6 

1 


S. 5 . Microscope of Zaalberg van Zelst . 44 [um 254], h 25.5, w 9, d 12.5 

Dated 1865, acquired by the museum in 1930-1934, bought from a local 
dealer. 

This instrument bears the signature: 

“Zaalberg van Zelst Amsterdam. ” 

It was made by him especially for a prize competition at Leiden where it won the 
gold medal. Hence the engraving in the foot: Gouden medaille, Leiden 1865 . 

The stand is connected to the foot by a joint and carries, under the stage, the illumi¬ 
nating mirror, a condensing lens, a piece of blue glass and a continuously variable dia¬ 
phragm, system Dollond (cp. Q. 2 .). The condenser is fitted with a diaphragm for dark- 
ground illumination and both condenser and blue glass can be turned out of the optical 
axis. On the stage a movable slide serves to place the object glasses against it. The 
coarse focussing is done by hand, the fine one by means of a screw. Another illuminat¬ 
ing lens of dark blue glass is attached to the microscope. Accompanying the instrument 
is a small case made in imitation of a miniature prayer-book and containing four objec¬ 
tives and three eye-pieces. The objectives are numbered 0 , 1 , 3 and 5 . The following 
magnifications and resolving powers were measured: 




Magnification 



Eyep. 

Obj. 

1 

2 

3 

Resolv. p. 

0 

X 15 

X 21 

30 

i/ 100 mm 

1 

37 

52 

75 

V 200 •• •• 

3 

100 

HO 

200 

V600 •• •• 

5 

150 

210 

300 

V800 •» » 


There is a table of magnifications on a paper, pasted in the lid. These values are how¬ 
ever, from 50 % to 75 % too high. 

The following values were measured, with a modern microscope with a 
body tube of 155 mm for no. o and 200 mm for no. 1, 3 and 5. A Nedoptifa 
H5 eyepiece was used. 


Nr. 

0 

1 

3 

5 

focal length (mm) 

38.1 

17.8 

7.6 

5-1 

total magnification 

16.2 

49 

115 

185 

magnification objective 

3-25 

9.84 

23-1 

37-15 

numerical aperture 

0.043 

0.1 

0.24 

0.38 

resolving power (pm) 

10 

3-2 

1-3 

1 


44 Zaalberg van Zelst was established as an instrument maker at Singel, Amsterdam at about 
1860. He subsequently carried on the same profession at The Hague. 
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There are three eyepieces, l, 2 and 3, their focal lengths and magnifications 
are: 

No. 1: focal length 43.8 mm, magnification 5.7 diameters 
No. 2: focal length 31.6 mm, magnification 7.9 diameters 
No. 3: focal length 23.4 mm, magnification 10.7 diameters. 

The field lenses of the three eyepieces are biconvex. The eye lens of No. 2 is 
a doublet, which can be seen as the cement between the two lenses is gone. 

It is not possible to see whether the eye lenses of the other eyepieces are 
doublets as well. 

S.d. Miniature microscope, [um 253 ], h 8 . 7 , 0 2.9 

Dated the second half of the nineteenth century. The microscope was ac¬ 
quired by the museum between 1932 and 1934, as a gift. 

The height of this diminutive drum-microscope measures only 8 cm. On the lid of the 
case there is a groove in which the instrument can be set up. Its magnification is x 45 
and the resolving power V100 mm. The images are distorted and still slightly chromatic. 
The focal length of the objective is 12.2 mm, the resolving power is 6.5p. 

The total magnification of this microscope is 48.8 diameters. 

The eyepiece has a focal length of 14.05 mm and a magnification of 17.8 di¬ 
ameters. 
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T. Dissecting microscopes. 

For dissecting microscopes, use is made of low power simple or compound micro¬ 
scopes, but compound microscopes with negative eyepieces, because the images of 
these microscopes are not inverted. 

T.l. Dissecting microscope of Zeiss, [um 30], h 12.5, w 7.2, d 8.8 

Dated 13 September 1871 (Carl Zeiss Archive, Jena), the serial number is 
1663/70 (this is the old numbering system Zeiss used, the first number is 
the total production number, the second number is the production number 
of the specific model). It was bought by the physical laboratory from the 
NIEAF (Dutch Instrument and Apparatus factory in Utrecht), probably be¬ 
fore 1930. 

This instrument bears the signature: 

“Carl Zeiss 
Jena. ” 

On a heavy foot a tube is mounted to which the large stage is attached. The latter is 
fitted with hand-rests. A triangular rod can be slid up and down in the tube by rack and 
pinion. This rod carries the small microscope. Under the stage the illuminating mirror is 
jointed so as to admit of a motion in all directions. The eyepiece is a very strong, small 
negative lens. The objective consists of three achromatic lenses which can be used ei¬ 
ther separately or combined in a set of two, or all three together. The magnifications and 
resolving powers obtained are: 



Magn. 

Resolv. p. 

one lens 

X 35 

1 / 200 ’ mm 

two lenses 

50 

V400 •• •• 

three lenses 

100 

V600 • • •• 


For a description and illustration of this instrument see Petri, pg. 98 . 

The eyepiece has a focal length of -13.2 mm, the magnification is 19 diame¬ 
ters. It can be combined with three cemented doublet lenses, the numbers 
1,2 and 3 in the table of Van Cittert. 

No. 1 has a focal length of 24 mm, in combination with the eye lens the 
magnification is 37.4 diameters, the resolving power is 4p. 

No. 2 has a focal length of 45.4 mm, combined with No. 1 the focal length of 
this system is 13.5 mm. In combination with the eye lens the magnification 
is 59.7 diameters and the resolving power is 2.54. 

No. 3 has a focal length of 18.3 mm, the combination of No. 1, 2 and 3 has a 
focal length of 11.4 mm. Combined with the eye lens the total magnification 
is 96.4 diameters, the resolving power is i.6p. This last combination shows 
some astigmatism and distortion. 
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CHAPTER V. 


Proj ection-microscopes. 

U. Projection-microscopes provided with a solar mirror. 

Since the higher the magnification, the stronger the illumination of the object must 
be in order to obtain images of the right intensity, and particularly so when the image is 
projected on a screen, it is only natural that during the 18 th century one availed oneself 
for micro-projection of the only strong source of light then at one’s disposal, namely the 
sun. As however the direction observer-sun changes continually, it was necessary to fit 
the microscope with an adjustable mirror, which could be turned so as to follow the mo¬ 
tion of the sun. As a rule, the solar mirrors could move in two independent ways, 
namely round the optical axis of the microscope and round an axis at right angles to the 
first. The latter rotation, therefore, varies the inclination of the mirror. By means of 
these two rotations one could always contrive to throw the light of the sun through the 
illuminating tube. 

U.l. Solar microscope, [um 38], box h 8.5, w 23, d 17.5 

Dated the second half of the eighteenth century, behind the mirror is a 
piece of a Dutch newspaper from 1779. The microscope was acquired in 
1928 as a gift of on of the university professors. 

The inclination of the solar mirror of this very primitive instrument is varied with the 
aid of a nut which can turn in the plate carrying the mirror and the microscope; and 
through the nut passes a screw, which is simply bent round, and which is attached to the 
mirror by a joint (fig. 36 ). The motion round the optical axis is effected by turning the 
entire instrument round it. The projecting lens is screwed on to the front end of the mi¬ 
croscope tube, while the further end is fitted with a condensing lens. The object is held 
firmly, as in the case of the screw barrel microscopes, between two small brass plates; 
these are pushed by a spring against a ring screwed round the microscope tube. By 
screwing this ring backwards or forwards, the object moves relatively to the projecting 
lens and this is, therefore, the way, focussing is effected. With the instrument are 4 small 
projecting lenses. Considering the rather poor workmanship of the mechanical parts, 
these lenses are very satisfactory. The magnifications (for 25 cm distance) and the re¬ 
solving powers are namely: 


Lens 

Magnification 

Resolv. p. 

1 

X 55 

1/200 mm 

2 

34 

V100 " " 

3 

25 

1 /l00 M »# 

4 

21 

— 
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The following values were measured: 


Nr. 

1 

2 

3 

4 

focal length (mm) 

4.6 

7.21 

9.86 

11.2 

magnification 

55 

35 

254 

22.3 

aperture (mm) 

1-3 

2 

2.6 

4.14 

numerical aperture 

0.14 

0.14 

0.13 

0.18 

resolving power (pm) 

4 

>4 

3-2 

3-2 


The lenses No. 1 and No. 2 are of reasonable quality, No. 3 and No. 4 show 
very irregular diffraction patterns, which means their surfaces are badly 
polished and not spherical anymore. 



Fig. 36. 


U. 2 . Solar microscope, [um 236], box h 8.5, w 25, d 20 

Dated the second half of the eighteenth century, acquired by the museum in 
1928. 

Behind the mirror a announcement for a play was found, ‘Republyk der 
Geleerden’, September and October 1748. 

This instrument belonged originally to the foundation “van Renswoude ’’ and is there¬ 
fore probably the work of one of its wards. Its arrangement is very much the same as 
that of U.l, only the inclination is varied here by a straight screw of which the motion is 
transferred to the mirror by means of a lever system. 

With the instrument are 2 projection lenses with magnifications of x 7 V 2 and x 17. 
The latter lens is able already to resolve V100 mm. 

The following values were measured: 

(a) : focal length 29.5 mm, a magnification of 8.5 diameters, an aperture of 
2.76 mm and hence a numerical aperture of 0.047, the resolving power is 
6 . 5 P- 

(b) : focal length 14.43 mm, a magnification of 17.3 diameters, an aperture of 
3.65 mm and hence a numerical aperture of 0.13, the resolving power is 5g. 

The diffraction pattern of lens (b) is very irregular, which is caused by its 
bad polishing. 
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U. 3 . Solar microscope, [um 71], box h 14.5, w 27, d 20 

Dated the second half of the eighteenth century, it was acquired in 1930 as a 
gift from the Royal Military Academy in Breda. 

Of this instrument, which is contained in a little mahogany chest with two drawers, 
the solar mirror is missing. The arrangement agrees completely with the one described 
and illustrated in Adams pg. 113 - 115 , resp. pi. VI. 

To the front end of the microscope tube, which itself is fitted with two condensing 
lenses about 11 cm apart, a narrow tube is attached which contains the Hartsoeker- 
Wilson object-carrier. Over this tube another can move by rack and pinion. In the front 
end of the latter a slide with six different projection lenses can move to and fro. 


Lens 

Magnification 

Resolv. p. 

1 

X 74 

1 / 2 00 mm 

2 

54 

100 »* M 

3 

39 

V 100 *• •• 

4 

21 

100 M 

5 

16 

V 100 »* •• 

6 

11 

— 


The following values were measured: 


Nr. 

focal length (mm) 
magnification 
numerical aperture 
resolving power (pm) 


1 

2 

3 

3-81 

4.72 

6.54 

65-5 

52.9 

38.2 

0.15 

0.14 

0.12 

2.5 

3-2 

4 


4 

5 

6 

11.85 

14.77 

20.9 

21.1 

16.9 

12.4 

0.08 

0.07 

0.05 

6-5 

6-5 

8 


U. 4 . Screw-barrel microscope with solar mirror, [um 143], box h 10, w 28, d 21 

Dated the second half of the eighteenth century, bought by the museum in 
1928 from a local dealer. 

This instrument can be used either as a hand-microscope or as a projection- 
microscope. As a hand-microscope it is completely similar to the screw-barrel micro¬ 
scopes after Hartsoeker-Wilson, described under C. In order to use it as a projection mi¬ 
croscope the condensing lens is removed and the microscope is put over the conical end 
of a tube, containing its own condenser, to which the solar mirror is attached. The mi¬ 
croscope is quite complete with object- and lens-holders for opaque objects, little glass 
tubes etc. Everything is kept in a small box. Its optical outfit consists of 
one low power lens in wooden mount (W) 

six lenses marked 1 to 6 mounted in brass and provided with brass protec¬ 
tion caps 

one lens mounted in a Lieberkiihn mirror (L). 

Their various magnifications and resolving powers are: 
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Lens 


Resolving power 

Magnification 

hand- 

microsc. 

projection- 

microsc. 

1 

X 130 

V 4 OO mm 

V200 mm 

2 

75 

V 200 »* •• 

V200 »» •• 

3 

45 

V 2 OO ” ” 

V:200 •• *» 

4 

32 

V 2 OO " *• 

V100 •> •• 

5 

27 

V 2 OO " 

V100 .* *. 

6 

16 

V 100 •• 

V 100 *» »• 

L 

37 

V200 " 

V 100 ** » 

W 

10 

— 

— 


The following values were measured: 


Nr. 

1 

2 

3 

4 

5 

6 

L 

focal length (mm) 

1.97 

348 

5-58 

8.02 

9-34 

14.63 

9.16 

magnification 

127 

72 

45 

31 

27 

17 

27 

numerical aperture 

0.19 

0.17 

0.14 

0.1 

0.15 

0.11 

0.08 

resolving power (pm) 

2.5 

3-2 

4 

4 

4 


4 


Lens 6 could not be measured well, it is broken in two pieces. The low 
power lens in its wooden mount has disappeared. 

With the instrument is a case containing various mounted objects and a description of 
these objects in English, which suggests that the origin of the instrument might be Eng¬ 
lish. 

U. 5 . Nuremberg Solar microscope, [li 121], box h 9.5, w 16.5, d 17.5 

Dated late eighteenth century. Signed I M (Junker / Magdeburg). Prove¬ 
nance: Moll bequest, 1838 (see below). 

This instrument like the one described under G. 4 , is made almost entirely of wood 
and cardboard (fig. 37 ). The object is pressed tight against the edge of the microscope 
tube by means of a spring. The focussing is effected by screwing the projection lens in 
its wooden mounting backwards or forwards. From the description accompanying the 
instrument we gather that it was constructed by the “Feld-prediger der hochloeblicher 
van Kalksteinischen Regiments”. (Field chaplain to the Kalkstein regiment) Junker at 
Magdeburg. In this description which is dated 1791 Junker explains at some length how 
the microscope can be used as either a solar microscope, as a simple microscope or as a 
camera obscura. 

As its magnification he gives >< 4096 , resp. >< 32768 ! Only one lens with magnification 
32 and resolving power V100 mm is with the instrument. Junker gave evidently the linear 
magnifications to the third power (4096 = 163 and 32768 = 323 ), as was of ten done in 
those days in order to make it seem very strong. 

The only objective lens has a focal length of 7.55 mm and a magnification of 
33 diameters when used as a simple magnifier. The resolving power is 4p. 

Van Zuylen added: when the image distance is 12-16 foot, about 4.3 meter, 
which is a reasonable value for a room, then the linear magnification is 575 
and the quadratic magnification is 330625. 
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Fig. 37. 

In this same description he goes on to say: 

“Dieses ganzes Instrument nun erbiete ich mich den Schulen und Erziehungsanstalten 
far 5 Rthr im Golde, andern Liebhabern far 6 Rthr im Golde besorgen zu lassen, wenn 
es bei Zeiten bei mir bestellt und das Geld darauf voraus bezahlt wird weil ich sonst 
nicht immer im Stande bin, den groBen Kostenaufwand, den dieses Untemehmen veran- 
lasst, zu bestreiten. Wer weiss, dass ein englisches Sonnenmicroscoop 50 bis 100 Thaler 
kostet, und es gesehen hat, dass ein solches Instrument, obgleich gans aus Messing ge- 
arbeitet, nichts mehr leistet, als das, was ich anbiete, der wundert sich, wie es moglich 
sey, es um einen so geringen Preis zu verschaffen. Da es mir aber nicht um Gewinn, 
sondern um Ausbreitung wohltatiger Erkenntniss der Werke Gottes zu thun ist, so ue- 
bernehme ich freilich manche damit verbundene Miihe und Arbeit selbst, ohne auf deren 
Belohnung zu rechnen. Ich opfere gem meine Nebenstunden auf, und wage ansehnliche 
Kosten, wenn ich nur meinen Zweck, dies interessante und „wohlthatige Instmment in 
mehrere Hande zu bringen, erreiche. Besonders wunsche ich es in den Schulen und un- 
ter dem Mittelstande bekannter zu machen, weil bis jetzt hieher dergleichen microscopi- 
sche Kenntnisse, wegen des Preises der Instmmente, nicht haufig gekommen sind. Ich 
habe oft gehort, dass selbst gebildetere Menschen Erzahlungen von manchen Erschei- 
nungen durch das Sonnenmicroscoop fur blosse Fabeln gehalten haben, weil ihnen der¬ 
gleichen noch nicht einmal zu Ohren, geschweige denn vors Auge gekommen war. 

Setzen mich daher mehrere Bestellungen dazu in den Stand, so will ich von dem 
etwaigen Ueberschusse mehreren Schulen und unbemittelten Familien das Instmment 
theils schenken, theils um einen noch wohlfeilern Preis ueberlassen. 

Ich wunsche von Herzen dass meine wohlgemeinte Absicht nicht ohne Segen sey, 
und dass Viele durch dieselben in den Stand gesetzt werden mogen, Gottes Grosse auch 
in den kleinsten seiner Werke naher kennen zu lemen.” 

Finally the “Prediger Friesch zu Xanten im Clevischen ” is mentioned in a margin as 
the agent “fur die Hollandische Gegende.” 

The microscope was bequeathed by Prof. Dr. G. Moll together with a great many in¬ 
struments to the Physical Laboratory, [in 1838 ] 

U. 6 . Solar microscope of Cuthbertson. [li 122], box h 17, w 65, d 50 

Dated between 1780 and 1794 (in 1794 Cuthbertson moved back to Lon¬ 
don). The microscope was bought by the Physical Society, it was first men¬ 
tioned in the inventory that was made up in 1816. 
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This instrument bears the signature: “J. Cuthbertson te Amsterdam ”. 45 It is large and 
its mechanical parts are of splendid workmanship. The very large solar mirror is fas¬ 
tened to the cone-shaped illumination tube in a very elegant and solid way. Both ends of 
this illumination tube are fitted with a condensing lens, the wide end with a large low 
power lens, the narrow end with a small high power one. In order to make the concen¬ 
tration of light on the object possible the latter lens can be moved by rack and pinion. 
There are two different mounts for this lens, each with its own rack. They are meant to 
be used with the two different object-holders belonging to the instrument. At the front 
end of the illumination tube, namely, a rod is attached, likewise capable of rack and pin¬ 
ion motion and carrying a large object-holder to which the wooden slides with rather big 
objects can be fitted. To this large object-holder a smaller one can be screwed on to hold 
the usual objects mounted in small bone sliders. To both object-holders there belongs a 
sharp-pointed shaft with forceps, which by means of a ball and socket joint can move in 
every direction. The projection lens, which for focussing can be moved by rack and pin¬ 
ion also, is placed in front of these object-holders. With the instrument are 6 projection 
lenses with the following magnifications and resolving powers: 


Lens 

Magnification 

Resolv. p. 

1 

X 120 

V200 mm 

2 

38 

V200 ” ” 

3 

13 

— 

4 

10 

— 

5 

6 

— 

6 

33/2 

— 


The following values were measured: 


Nr. 

1 

2 

3 

4 

5 

6 

focal length (mm) 

2.20 

6-54 

18.5 

22.4 

37-5 

55-5 

magnification 

114 

38 

13-5 

11.1 

6.7 

4-5 

numerical aperture 

0.18 

0.15 

0.085 

0.11 

0.25 

0.089 

resolving power (pm) 

3-2 

4 

6-5 

6.5 

6-5 

8 


No. 5 consists of two lenses. 

The strongest projecting lens is mounted in such a way that it could not very well be 
cleaned; its resolving power, here given, is therefore only a lower limit. As a detail 
characteristic for the period in which the instrument was used it is worth mentioning 
that one of the objects in the wooden slide is replaced by an ordinary piece of glass 
bearing the inscription: 

“Vreijheid, Gelijkheyd, Broederschap. 1795 ” 46 


45 Cuthbertson was an English instrument maker; he was established in Amsterdam at about 
1780. He became known especially for designing and constructing numerous electrical appara¬ 
tus. His most famous piece of work is the huge electrical machine made for M. van Marum in 
1784, which is still to be seen in the hall of Teyler’s Museum at Haarlem. The Physical Labora¬ 
tory at Utrecht possesses also a machine made by him; though it is much smaller than the one at 
Haarlem it exceeds an average human being in height. During the occupation by the French, 
Cuthbertson left Holland and settled in London. 

46 Liberty, Equality, Fraternity. 1795. 
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The instrument was bought by the Physical Society at Utrecht, towards the end of the 
18 th century. 

U. 7 . Universal solar microscope of Spiering. [um 39], box h 26, w 78, d 31 

Dated circa 1780-1794. Acquired by the museum in 1928 as part of the Van 
Huffel collection. 

This projection-microscope is signed: 

“Jan Hendrik Spiering 
Amsterdam. ” 

It can be used in 4 different ways. As shown by fig. 38 , it can be used for the micro¬ 
projection of horizontally placed objects. The cone-shaped illumination tube carries at 
one end an interchangeable condensing lens, and to the same end is attached the solar 
mirror. The other end fits in a brass box in which a mirror reflects the light, horizontally 
incident through the illumination tube, in a vertical direction. Underneath the mirror is 
the object-holder and still lower down a revolving wheel admitting of rack and pinion 
motion and fitted with four projecting lenses of various powers (resp. magnifications of 
4 , 5 , 9 and 13 ). After passing through the projecting lens, the light is once more made 
horizontal by a second mirror of which the inclination can be varied by a screw. 



Fig. 38. 

In the foreground are shown the various accessories necessary for other purposes. To the 
left is the apparatus for the projection of opaque objects. One end of a brass tube is 
closed by a small pane of ground glass, the other end by a hollow mirror with a hole in 
the centre. Close to the focus of the mirror the object is placed, fixed in an ivory cap 
which is damped in a brass ring. Behind the hollow mirror another brass ring, carrying 
the projecting lens is fitted so as to allow of a backward and forward motion. The light 
falling through the small pane of ground glass is concentrated by the hollow mirror on 
the opaque object and passes subsequently through the opening in the mirror on to the 
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projecting lens. With this apparatus are 4 projecting lenses with magnifications of 1 1 U, 
2V2, 4 and 6. 

The arrangement shown in the centre foreground is used in the case of a transparent 
object, which is clamped between two little brass plates in a slide; in front of it is fitted 
a wheel with four projecting lenses (magnifications 3 , 5 , 13 and 17 diameters); the 
strongest lens resolves V 100 mm. The focussing is again effected by rack and pinion. Be¬ 
sides these lenses the four lenses of the apparatus for opaque objects can be used for 
transparent objects by screwing them on to a ring fitted especially for this purpose in 
front of the revolver. 

Finally, to the right, the arrangement is shown for projecting ordinary lantern plates. 
For this purpose, the entire illumination cone is removed, and the projection apparatus is 
screwed on, by means of a brass ring, to the plate carrying the solar mirror. 

Everything is contained in a large oak box. 

There are four lenses mounted in a wheel, their focal lengths are: 

No. 1:11.54 mm; No. 2:15.15 mm; No. 3: 42.1 mm; No. 4: 53.9 mm. 


U.8. Large solar microscope of Dollond. [li 123], box h 14.7, w 61, d 48 


This instrument is signed “Dollond, London”. It is a beautifully and well-made 
projection-microscope, bought by the Physical Laboratory in 1830 for / 504 . 

It is almost entirely similar to the instrument, described and illustrated in Adams, 
pages 106 - 113 ; resp. plate V (See fig. 39 ). The optical arrangement is as follows: the 
illuminating mirror is attached to a heavy brass plate fitted with a condensing lens. This 
plate carries the illumination-cone at its other side. The projecting-apparatus for either 
the transparent or the opaque objects can be screwed on to the front part of this illumi¬ 
nation tube. The first is a brass tube containing a spring object-holder; a second tube 
fitted with the projecting-lens at its front end can slide by rack and pinion over the first 
one. For projecting lenses there are with the instrument: 



Fig. 39. 
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Magn. p. 

Resolv- p. 

A. A slide with 6 small piano-con- 


vex lenses (convex side turned 


to the object): X 52 

V200 mm 

38 

/200 ” 

33 

/200 *• •• 

23 

V100 M » 

14 

— 

11 


B. Two larger projecting lenses of 


low power (megaloscope): 8 


5 


C. A doublet lens: 32 

V 4 OO mm 


The following values were measured for set ‘A’ of six lenses: 


Nr. 

1 

2 

3 

4 

5 

6 

focal length (mm) 

4-74 

6.48 

7.42 

10.65 

16.95 

20.2 

magnification 

53 

38.6 

33-7 

23-5 

14-75 

12.4 

resolving power (pm) 

2.5 

2.5 

3-2 

3-2 

4 

6 


The lenses are planoconvex with their flat side to the object. 

For the two larger projecting lenses of low power ‘B’ the following values 
were obtained: 

- focal length 27.8 mm, a magnification of 9 diameters and a resolving 
power of 6.5p. 

-focal length 43.2 mm, magnification 5.8 diameters, resolving power top. 

The doublet ‘C’ is a Wollaston type doublet, consisting of two planoconvex 
lenses with their flat side to the object. The focal length of the doublet is 
7.73 mm and its magnification is 32.3 diameters, the resolving power is 
i.6p. There is a trace of coma. 

A special slide fitted with a condensing lens and inserted in the spring object-holder 
immediately in front of the object, belongs to each of the projecting lenses. 

The projecting apparatus for opaque objects consists of a rectangular brass box con¬ 
taining a plane mirror which can be inclined in such a way, by means of a screw, that the 
sunlight is concentrated on the slide with opaque objects, which is clamped in the spring 
object holder. Opposite this slide two different tubes can be stuck into the box each con¬ 
taining a system of two lenses with variable distance. When at minimum distance the 
magnifications are resp. x 2 and x 8. With the instrument are, apart from a live box, a 
great number of slides for all kinds of transparent and opaque objects. 
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V. Projection microscopes without solar mirror. 

When once light sources of sufficient intensity could be obtained so that sunlight 
could be dispensed with, the construction of projection microscopes without solar mir¬ 
rors was started. In the second half of the 18 th century and the beginning of the 19 th, 
the Argand lamp was very popular. This was an oil lamp of which the light intensity was 
increased by a suitable supply of air. Later on came gaslight, then lime light and finally, 
electric light. 

VI. Lantern microscope after Adams, [li 126], h 49, w 32.5, d 49 

This extremely beautiful and complete instrument is made by J. H. Onderdewijn- 
gaart Canzius at Delft . 47 At the Exhibition of National Industry held at Utrecht in 1808 , 
where the maker was awarded the honorary prize in gold, the microscope was bought by 
order of King Louis Napoleon and subsequently offered by him to the Theatrum 
Physicum. It differs greatly in construction from the instruments described above. (See 
fig. 40 ). To a heavy tripod is attached a horizontal pyramidal mahogany box carrying at 
its one end the projecting system and at the other a plate of ground glass as a projection 
screen. Immediately in front of the screen a large converging lens can be placed. This 
lens forms an image of the projecting system in an eye-ring which, fastened to a brass 
arm, protrudes from the microscope. Therefore when the eye looks through this opening 
all the light that, after passing through the projecting lens, goes to form the image, will 
be directed by the large lens to the eye, thus making it possible to really observe images 
of high intensity. Under the mahogany case a tube is attached of square cross section in 
which by rack and pinion a square rod can move. To this rod the object-holder is at¬ 
tached. There are two different object-holders with this instrument: 

a) for opaque objects: a semi-spherical condenser and an inclined hollow mirror con¬ 
centrate the light on the object, fastened on a wooden slide which can be clamped above 
the illuminating system. 

b) for transparent objects: a brass tube contains at one end a spring object-holder, at 
the other end a condenser consisting of two planoconvex lenses. If desired, a ring, ad¬ 
justable by rack and pinion, can be attached to the object-holder; in this ring the low 
power projecting objectives c.q. a compound microscope can be fitted. With the instru¬ 
ment are: 

one projecting lens with Lieberkuhn: magnification: x 2 


47 J. H. Onderdewijngaart Canzius was bom in 1771 at Delft of well to do parents. He studied 
law and physics at Leiden and took his law degree in 1790. In 1792 he established himself as a 
solicitor and notary public but owing to the revolution of 1795 he had to give up these functions. 
He then founded a workshop for the making of instruments at Delft, which under the patronage 
of the King flourished. But after the departure of His Majesty in 1810, business slackened ow¬ 
ing to the general depression. Canzius left the country and settled down in Emmerich where he 
was appointed professor of experimental physics and, shortly after, burgomaster. After Ger¬ 
many’s liberation from the French occupation he was offered a position at the High Court of 
Justice in Berlin but did not accept it. In 1816 he returned to Holland where he held various im¬ 
portant government posts. In 1826 he became Director of the National Museum of Art and In¬ 
dustry at Brussels but had to resign owing to the separation of Belgium from Holland. He re¬ 
fused a Professorship at the Universite Libre at Brussels because he declined to become natural¬ 
ized as a Belgian. He returned to Delft where he died in 1838. He was not only interested in law 
and physics but also in theology. For many years he was leader of the congregation “Christo 
Sacrum” at Delft. In 1811 he was made honorary doctor of letters at the University of Harder- 
wijk. 
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two doublets: magnifications: x 9 and x 11 '/ 2 

seven small projecting lenses: magnifications: * 4 , 5V2 6 , 7V2, 9V2, 11 and 17 . 



Fig. 40. 

All magnifications are determined for 25 cm distance. Since, however, the lantern is 
45 cm long, the above values must, for this instrument, be multiplied by 9 /s. Not one of 
the lenses is capable of resolving only V100 mm. 

The ‘projecting lens with Lieberkiihn’ is an asymmetrical doublet lens, pos¬ 
sibly achromatic, this could not be checked, the lenses are forced into their 
mount. Its focal length is 81.75 mm, when used as a projection lens and at 
an image distance of ca. 37 cm the magnification is 3.56 diameters. The re¬ 
solving power is 10 p. 

The ‘two doublets’ are made up of two planoconvex lenses with their convex 
sides facing each other. 

(a) has a focal length of 29.4 mm, the magnification is 13.5 diameters, the 
numerical aperture is 0.11 and the resolving power is 4p 

(b) has a focal lenght of 21.9 mm, the magnification is 18.5 diameters, the 
numerical aperture is 0.13 and the resolving power is 4p. 

Of the ‘seven small projecting lenses’ mentioned above only 5 are left, the 
following values were measured: 


Nr. 

1 

2 

3 

4 

5 

focal length (mm) 

55-5 

28.6 

23 

22.7 

14.2 

aperture (mm) 

9-5 

5-65 

4.86 

3-54 

2.21 

magnification 

4-5 

8-75 

10.9 

11 

17.6 

numerical aperture 

0.085 

0.1 

0.1 

0.078 

O.O78 


The instrument can be used as a compound microscope, there is an eye¬ 
piece of three lenses with a body tube. The eyepiece has a focal length of 
58.1 mm and a magnification of 4.3 diameters. 
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The compound microscope mentioned above is fitted with a Lieberkuhn mirror. It 
has 6 objectives, the lens of number 4 however is missing [in 1987 No. 2 was missing as 
well]. The various magnifications and resolving powers are: 


Obj. 

Magn. p. 

Resolv. p. 

1 

X 130 

V '200 mi « 

2 

90 

/200 >> <• 

3 

50 

V 100 •> •. 

5 

23 

100 -* •• 

6 

20 

100 »> •• 


The following values were measured, using a body tube of 140 mm and a 
Nedoptifa H5 eyepiece: 


Nr. 

1 

3 

5 

6 

focal length (mm) 

4-4 

14.2 

28.8 

32.3 

magnification 

144 

41-3 

18 

15-3 

numerical aperture 

0.15 

0.062 

0.040 

0.043 

resolving power (pm) 

4 

8 

10 

10 


With the instrument is a mahogany box containing many objects and accessories. The 
inventory of the objects is in English, so they were evidently supplied by an English 
tradesman. 

For a detailed description resp. illustration see for instance: 

Adams page 64 - 88 , resp. pi. Ill and pi. IX. 

Cat. R.M.S. page 186 - 187 , resp. plate 11 . 

Clay and Court, page 223 - 228 . 

V. 2 . Oxy-hydrogen microscope, [li 125 ], h 27 , w 25 , d 90 

This microscope is signed: 

“J. Newman 
Regent Street 
London. ” 

It is comparatively heavily built and was purchased about 1830 together with two gas 
tanks, by the Physical Society at Utrecht. A zinc lantern placed on a little shelf contains 
the oxyhydrogen burner, (fig. 41 ). To the front of the lantern is attached a bent tube fit¬ 
ted with a condenser, consisting of two biconvex lenses, and with a plane mirror. The 
end of this tube contains the spring object holder and also the projecting doublet consist¬ 
ing of two planoconvex lenses with their flat surfaces turned towards the object. The 
focussing is effected by moving this doublet by hand. Its magnification is >< 7 . 

V. 3 . Projection microscope of Dubosc-Soleil. [li 124 ], h 41 . 5 , w 11, d 14 

This instrument is signed: 

“J. Dubosc-Soleil a Paris. ” 

It was purchased in 1852 by the Physical Society at Utrecht for / 55 . [The electric 
arc-lamp that was bought together with this microscope did cost / 140 !]. It is meant to 
be used in combination with a projecting lantern and has, therefore, no solar mirror. In¬ 
side the illumination tube, which consists of separate telescoping parts, a fixed con- 
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denser is fitted on the side of the lamp; on the side of the object, however, is a con¬ 
denser which can move by rack and pinion. In front of the tube the object-holder is at¬ 
tached, consisting of two plates, clamped together by a spring. To this object-holder a 
rod is fixed along which the projecting-system can slide by rack and pinion, and there is 
also a screw for sharp focussing. A diaphragm is attached to the front end of the rod to 
screen off any diffused light. 



Fig. 41. 


The projecting system consists of three small achromatic lenses, all alike, each of 
which, separately, gives a magnification of 9 , two together of 17 and all three combined 
of 24 . This last combination can resolve Vioo mm. 

Moreover, to the front end of the lens-holder a strong negative eye-piece can be fit¬ 
ted, making it possible to use this system for dissecting purposes. 
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The three doublets have focal lengths of 26.14 mm and 25.81 mm (two dou¬ 
blets). 

The following values were measured using a body tube of 186 mm and a 
Nedoptifa H10 eyepiece (1= one doublet, 2=two doublets and 3=three dou¬ 
blets): 


Nr. 

1 

2 

3 

focal length (mm) 

26.14 

13.46 

9.81 

magnification 

59 

120 

172 

numerical aperture 

0.16 

0.31 

0-45 

resolving power (pm) 

4 

1.6 

1.6 


Used in this way the objectives show spherical under correction and the 
combination of three doublets has low contrast. 

There is a negative eyepiece of one lens, its focal length is -41.3 mm, the 
magnification is 6.05 diameters. Used with this eyepiece the resolving pow¬ 
ers are respectively 8p, 3.2p and 2.5p. The contrast of the image is better, 
however there is now coma and astigmatism. 
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W. Accessories. 

W.l. A vegetable preparation as a micrometer, [li 106], box, h 3, w 2, d 2 

A preparation of a vegetable epidermis, probably of a stem, is fixed between 2 small 
glass plates in an ivory mount. On the mount is inscribed: 

“micrometre de 60 par ligne. ” 

This preparation shows indeed a very regular structure and can be used quite well as 
a micrometer. The average distance between the stripes turns out to be 0.035 mm, corre¬ 
sponding with 65 divisions per Paris line. On the little box of boxwood is written: “Mi¬ 
crometre pour M. le professeur Rossyn ”. 48 

It was very probably bought by the Theatrum Physicum about the end of the 18 th 
century. 

The plates between the preparation is mounted are not made of glass, it is 
either mica or gypsum. The average size of the squares is 0.034x0.043 mm, 
a 7 60 Paris line is 0.038 mm. 

W. 2 . Glass micrometers of Brander. [li 107], box h 2.7, w 4, d 4 
Dated between 1760 and 1780. 

A small box of boxwood contains two micrometers cut in glass. One is divided in 
squares with sides averaging 1.111 mm and 0.222 mm; the other in squares with average 
sides of 1.123 mm and 0.225 mm and in rectangles of 1.123 x 0.225 mm. (Cp. Harting 
III pg. 409 ). 

On the lid of this box is inscribed “Micrometers van Brander”. They were bought by 
the Physical Society at Utrecht at the end of the 18 th century. 

Their sizes are: 

(a) : diameter 28.7 mm, thickness 2 mm, slightly greenish glass. 

(b) : diameter 30.9 mm, thickness 2.3 mm, white glass. 

The lines are shallow grooves with a wavy pattern in the transverse direc¬ 
tion (this is well visible in phase contrast). The middle of the micrometer is 
divided in 40x40 squares of 0.225 mm, the outer part is divided in squares 
of 1.125 mm. 

W. 3 . Case with six micrometers, [li 108], box h 9.7, w 2.9, d 2.3 

This case contains four glass micrometers mounted in brass and also two ivory mi¬ 
crometers. The Physical Society at Utrecht purchased it for / 25 from Newman in Lon¬ 
don at the beginning of the 19 th century. Each of the ivory micrometers has two mutu¬ 
ally perpendicular sets of parallel lines, resp. V100 inch and V50 inch, apart, which by 
their intersection form squares of these dimensions. 

The micrometers ruled on ivory are 

(a) : size 85x13x0.6 mm, divided in squares of 1/50 inch 

(b) : size 84x9x0.6 mm, one inch divided in 100 parts. 

For both these two micrometers the inch is circa 0.4% too small. 

The glass micrometers have also two mutually perpendicular parallel divisions of 
resp. V1000, V500, V100 and V50 inch. 

The size of the brass frames in which the glass is set is 85.5x15.5x3 mm. 


48 Prof. J. P. F. Rossijn was from 1776 to 1812 director of the Theatrum Physicum of the 
Utrecht University. 
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The 1/1000 inch micrometer is divided in squares, the quality is not very 
high. Van Zuylen remarks: ‘The longitudinal divisions are of reasonable 
quality, although of unequal thickness, the transversal divisions are an ir¬ 
regular bunch of scratches’. For this plate the inch is circa 3.7% too long. 

The 1/500 and 1/100 inch plates are divided in squares as well and of a rea¬ 
sonable quality. The 1/50 inch plate has a linear division. For these three 
plates the inch is circa 1% too long. 

W. 4 . Micrometer photographically reproduced, [um 3021], box h 1.5, w 6.2, d 6.2 

Dated third quarter of the nineteenth century. Provenance unknown, it was 
in the museum in 1928 but Van Cittert never gave it an inventory number. 

This micrometer is signed: 

J. Salleron, 24 Rue Pavee 
(au Marais) Paris. 

It is mounted in brass and consists of the photographic reproduction of divisions re¬ 
duced to a very small scale. One division corresponds to 0.059 mm. 

The scale is divided in 250 intervals, numbered 0-25. The width of an in¬ 
terval is 58.9p, the width of a line is I2g. The size of the glass disc is 33 mm, 
the used technique is collodium on glass. 

W. 5 . Test-plate ofNobert. [li 109], box h2, w 5.8, d 5.4 

In 1846 the Physical Society at Utrecht bought, for / 12.50 a case containing two 
test-plates. At present only one is left, which is signed: 

Nobert fee. Greifswald. 

This plate which is intended to be used for the determination of the resolving power 
of a microscope by the direct method, has 10 groups of equidistant lines [size of the 
glass plate: 45 . 5 x 20 . 75 x 2.2 mm]. The mutual distances in the various groups are, ac¬ 
cording to Harting’s measurements: 

mm 

M 9 9 

M 99 

99 99 

99 99 

99 99 

99 99 

99 99 

99 99 

99 99 


Group 1. 
.. 2 . 
.. 3. 

.. 4. 

5. 

6 . 

7. 

8 . 
9. 

10 . 


99 

99 


V45B 

V 515 

*/ 613 
*/ 704 
*/ 819 
V956 

Vlll6 

V1302 
V1515 
V1964 


Elaborate discussions on the Nobert testplates are to be found in Harting III pg. 412 - 
414 . See also Turner 1967. 49 


49 G. L.E. Turner, ‘The contributions to science of Friedrich Adolph Nobert’, Bulletin of the 
Institute of Physics and the Physical Society, 18(1967), 338-348. Later published in: Essays on 
the History of the Microscope, (London, 1980), 141-158. 
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W.6. Grayson's test-plate, [um 556], box h 1.5, w 8.6, d 4 

Dated circa 1900. A gift of mr. W.E. Watson Baker to Dr. Van Cittert. 
The case containing this testplate bears the inscription: 

Grayson's rulings 
R. & J. Beck. Ltd. London. 


On the plate itself: Test Plate / 5.000 to 60.000 / Ruled by H.J. Grayson / 
Melbourne. And a table of the line distances as given by Van Cittert. 

On the back: Mounted in pure Realgar. Refractive index 2.549. Cover thick¬ 
ness 0.17 mm. 

The plate itself is of realgar in which 12 groups of parallel lines are cut. [The plate is 
of glass in which the lines are ruled by a diamond, realgar is used as a mounting me¬ 
dium to increase the contrast] Their various distances are: 


Group 1. 

V 3000 

inch = 

V197 

99 

2. 

V10000 

9 9 

V394 

99 

3. 

V15000 

99 

V5OI 

99 

4. 

V20000 

11 

V788 

99 

5. 

V2 5000 

99 

V985 

99 

6. 

V30000 

99 

Vll80 

99 

7. 

V35000 

99 

/1380 

99 

8. 

V40000 

99 

V1575 

99 

9. 

V15000 

» * 

V1775 

99 

10. 

/30000 

* t 

V1970 

99 

11. 

V55000 

» 9 

V2165 

99 

12. 

V60000 

99 

V2365 

W. 7. Camera Lucida alter Wollaston, [li 1 

104], h 2.5, 

w 24, d 


A telescopic tube is fixed in a table-clamp. Fitted at the upper end of the tube is a 
small drawing prism which can be placed over the eye-piece of the microscope. Two 
small lenses (one concave and the other convex) and a diaphragm are hinged on to the 
prism. The whole of it is contained in a morocco leather case together with the instruc¬ 
tions for use, mentioning the following firms as makers of this kind of instrument: 

Messrs P. & G. Dollond St. Paul s Churchyard. 

Mr. Newman 94 Soho Square. 

Mr. W. Cary 182 Strand. 

This instrument was bought from Dollond by the Physical Laboratory at the begin¬ 
ning of the 19 th century. 


W.8. Camera Lucida after Wollaston [Amici], [li 103], h 4.5, w 27, d 10.5 

Dated between 1827 and 1832, with the instrument goes a hand written de¬ 
scription by Amici. 

This instrument bears the inscription: 

“Vincent et Ch. Chevalier 
Quai de I’HorlogeNo. 69 a Paris. ” 

On to the mount of the prism two dark coloured pieces of glass and a convex lens 
likewise of dark glass are hinged. It is a very thoroughly finished piece of workmanship 
and was bought by the Physical Society for / 40 - at the beginning of the 19 th century. 
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W.9. Camera Lucida after Wollaston, [um 240], h 3.5, w 29, d 6.5 

Dated between 1890 and 1910. Bought by the physical laboratory. 

This instrument bears the inscription: 

“P. Berville, 25 Chaussee d’Antin. Paris. ” 

It is a more modem make of camera lucida: the adjustment in height is effected by 
rack and pinion. With the instrument are 10 small lenses of various powers, which can 
be inserted in the mount of the prism. 

W.10. Camera Lucida after Oberhauser. [probably um 548], h 5, w 19, d 12.5 
Dated 1870-1900. Provenance unknown. 

This instrument was probably made by Zeiss about 1880 . It consists of a tube, bent 
into 2 arms at right angles to each other, which contains a reflecting prism. All of it is 
fitted, instead of the eyepiece, on to the microscope. At the horizontal end is an eyepiece 
and behind this is a small rectangular prism with a diaphragm. A description of this type 
of instrument is to be found in: van Heurck pg. 89 . 

W.ll. Foot of microscope with illuminating apparatus after Harting. 

[um 33], h 19.5, w 10, d 13 

Dated between i860 and 1870, it came to the museum in 1928 as a gift from 
Mr. Leenderts in Oosterbeek, the man who also owned the microscope by 
Hartnack which is described under Q.3. (um 28) 

This foot, which is without a microscope, is signed: 

J. J. van Dreeven 
Nijmegen . 50 

It is fitted with the illuminating apparatus after Harting as described under Q. 2 . 

W. 12. Wooden slide with dissecting preparations, [probably um 5] 

Dated the first half of the eighteenth century, it was acquired by the mu¬ 
seum in 1928 as part of the Van Huffel collection. 

This is an old wooden slide with 6 objects contained in a cardboard box. 

W. 13. Small mahogany box for dissecting preparations, [probably um 21] 

Dated the second half of the eighteenth century, it was acquired by the mu¬ 
seum in 1928 as part of the Van Huffel collection. 

A small mahogany box containing numerous dissecting objects mounted in ivory. 

W.14. Oak chest for dissecting preparations, [probably um 20], h 36, w 22, d 17.5 

Dated the eighteenth century, it was acquired by the museum in 1928 as 
part of the Van Huffel collection. 

An oak chest with 9 drawers containing many objects, a number of which are 
mounted in bone, others on cards. 


50 J.J. van Dreeven was amanuensis at the Physical Laboratory at Utrecht. Before then he was 
established as an instrument maker at Nijmegen. 
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W.l 5 . Mahogany chest for dissecting preparations, [um 34], h 44, w 37, d 22.5 

Dated the middle of the nineteenth century, it came to the museum in 1928 
as a gift from Mr. Leenderts in Oosterbeek, the man who also owned the 
microscope by Hartnack which is described under Q.3. (um 28) 

This is a very beautifully finished chest with shutter-fastening, containing many ob¬ 
jects and dissecting accessories. 

W.l 6 . Collection of preparations, [possibly li 127] 

Dated the eighteenth century, some preparations also nineteenth century. There are 
preparations by IJpelaar, Pritchie. Provenance: physical laboratory, before 1838 . 

This collection consists of a few hundred prepared objects mounted in slides of wood 
or bone, in ivory caps or on small circles of card-board. 

W.l 7 . Two microscope lamps, [li 105] 

These are two gas lamps surrounded by metal cylinders with a few openings in them. 
Glass rods bent to a suitable shape can be fitted with one end in these openings so that 
the other end reaches underneath the stage of the microscope. The light of the lamp is 
then forced by total reflection to follow the glass rod and is by this means thrown on to 
object. The lamps are signed: 

“Max Wolz, Bonn am Rhein ” 
resp. “J.C.Th. Marius Utrecht.” 

They were bought by the Physical Laboratory in 1891 . 

W.l 8 . Electric microscope lamp after Engelmann. [um 60], h 7, w 13, d 7.5 
This little lamp is signed: 

“G. Kagenaar, Utrecht. ” 

On a round brass foot is mounted a small [variable] carbon resistance [the Engel¬ 
mann type] and an arm; the latter is movable in all directions by means of a ball socket 
joint. It carries at its extremity a small electric lamp consisting simply of a small glass 
bead, in which a filament of platinum is melted. 

For description and illustration see van Heurck pg. 106 - 107 . 

W. 19 . Microtome of Zeiss, [probably um 247], h 16.5, w 21, d 16.5 

This instrument dates from about 1870 [probably 1880 - 1885 ], It is signed: 

“Carl Zeiss Jena. ” 

This is a Korting type microtome, the early form. 51 


51 B. Bracegirdle, A History of Microtechnique, 2nd Ed. 1986, p. 227. 
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1934 

68 

63 

106 

104 

23 

55 

26 

72 

74 

106 

20 

21 

35 

95 

65 

66 

28 

31 

98 

106 

107 

102 

61 

105 

81 

24 

26 

39 

94 

108 

108 

24 

75 

77 

46 

22 

57 

46 

17 

84 

84 

85 

78 

102 

105 

80 

100 

42 

105 

40 

88 

86 

96 

44 

41 

22 

108 

88 

90 

108 

107 


Index on the names of makers 


2012 

inventory no. 

81 

li 118 [N.I.] 

76 

um 298 [L] 

124 

urn 240 [W.9.] 

121 

li 107 [W.2.] 

33 

um 140 [C.5.] 

66 

um 73 [J.I.] 

37 

li 116 [D.4.] 

85 

um 230 [O.I.] 

87 

um 37 [O.2.] 

123 

li 103 [W.8.] 

31 

um 40 [C.I.] 

32 

um 250 [C.2.] 

45 

um 10 [G.I.] 

111 

li 122 [U.6.] 

77 

um25 [M.I.] 

79 

um 26 [M.2.] 

39 

li 115 [D.6.] 

41 

li 114 [E.I.] 

114 

li 123 [U.8.] 

123 

li 104 [W.7.] 

124 

um 33 [W.ll.] 

118 

li 124 [V.3.] 

73 

um 229 [K.4.] 

123 

um 556 [W.6.] 

96 

um 28 [Q.3.] 

35 

li 113 [D.I.] 

36 

um 9 [D.2.] 

48 

um 42 [G.4.] 

110 

li 121 [U.5.] 

125 

li 127 [W.16.] 

125 

um 60 [W.18.] 

14 

um 1 [A.I.] 

89 

um 76 [P.L] 

91 

um 249 [P.2.] 

57 

um 18 [H.4.] 

33 

li 112 [C.4.] 

70 

li 117 [K.2.] 

58 

um 19 [H.5.] 

29 

um 3 [B.I.] 

98 

li 119 [R.I.] 

98 

um 29 [R.2.] 

99 

li 120 [R.3.] 

92 

um 35 [Q.L] 

118 

li 125 [V.2.] 

122 

li 109 [W.5.] 

94 

um 27 [Q.2.] 

116 

li 126 [V. 1.] 

53 

um 15 [H.l] 

122 

um 3021 [W.4.] 

50 

um 13 [G.7.] 

103 

um 31 [S.4.] 

101 

um 142 [S.I.] 

113 

um 39 [U.7.] 

55 

um 16 [H.2.] 

52 

um 72 [G.8.] 

32 

um 234 [C.3.] 

125 

li 105 [W.17.] 

104 

um 254 [S.5.] 

106 

um 30 [T.I.] 

125 

um 247 [W.19.] 

124 

um 548 [W.10.] 


maker 
Amici. G.B. 

Beeldsnijder. attr . 

Berville. P . 

Brander 
Brinkman. J.G. 

Carv. W. 

Chevalier. C. 

Chevalier. C. 

Chevalier. A. 

Chevalier. V. and Ch. 

Cramer. G. 

Culpeper. E. 

Culpeper. E. 

Cuthbertson. J. 

Deijl. H. van 

Deijl. H. van 

Dollond 

Dollond 

Dollond 

Dollond 

Dreeven. J.J. van 

Dubosc-Soleil. J. 

Eastland. Wm. 

Grayson. H J. 

Hartnack. E. 

Huisen (Huysen). J. 

Huisen (Huvsen). J. 

IM (Junker / Magdeburg! 

I M (Junker / Magdeburg) 

IJpelaar & oth. 

Kagenaar. G. 

Leeuwenhoek. A. van 

Lerebours et Secretan 

Lerebours et Secretan 

Lincoln 
Lommers. J. 

Martin. B. 

Martin. B. et fils (sic!) 

Musschenbroek 

Nachet 

Nachet 
Nachet et fils 
Nachet (attributed to) 

Newman. J. 

Nobert. F.A. 

Oberhauser. G. 

Onderdewijngaart Canzius. J.H, 

Paauw. J. 

Salleron. J. 

Scarlet. J. 

Schiek. F.W. 

Schokking. J.A.J. 

Spiering. J.H. 

Sterrop. G. 

Urings. J. 

Wijk. C. van 

Wolz, M. 

Zaalberg van Zelst. J.J. 

Zeiss. C. 

Zeiss. C. 

Zeiss. C. (attributed to) 
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Index on inventory numbers 


1934 

2012 

inv. no. 

maker 

106 

123 

li 103 [W.8.1 

Chevalier. V. and Ch. 

106 

123 

li 104 [W.7.1 

Dollond 

108 

125 

li 105 [W.17.1 

Wolz. M. 

104 

121 

li 106 [W.1.1 

unknown 

104 

121 

li 107 rw.2.1 

Brander 

104 

121 

li 108 [W.3.1 

unknown 

105 

122 

li 109 [W.5.1 

Nobert. F.A. 

33 

43 

li 110 [F.1.1 

unknown 

33 

43 

li 111 [F.4. 5.1 

unknown 

22 

33 

li 112 [C.4.1 

Lommers. J. 

24 

35 

li 113 [D.1.1 

Huisen fHuvsenk J. 

31 

41 

li 114 [E.1.1 

Dollond 

28 

39 

li 115 [D.6.1 

Dollond 

26 

37 

li 116 [D.4.1 

Chevalier. C. 

57 

70 

li 117 [K.2.1 

Martin. B. 

68 

81 

li 118 [N. 1.1 

Amici. G.B. 

84 

98 

li 119 fR-1 -1 

Nachet 

85 

99 

li 120 1R.3.1 

Nachet et fils 

94 

110 

li 121 ru. 5.1 

I M (Junker / Maadcbure) 

95 

111 

li 122 rU.6.1 

Cuthbertson. J. 

98 

114 

li 123 rU.8.1 

Dollond 

102 

118 

li 124 rV.3.1 

Dubosc-Soleil. J. 

102 

118 

li 125 fV.2.1 

Newman. J. 

100 

116 

li 126 rv.i.i 

Onderdewijnuaart Canzius. J.H. 

108 

125 

li 127 fW.16.1 

IJpelaar & oth. 

24 

14 

um 1 [A. 1.1 

Leeuwenhoek. A. van 

17 

29 

um3 fB.1.1 

Musschenbroek 

19 

30 

um 4 [B.2.1 

unknown 

107 

124 

um 5 [W.12.1 

unknown 

32 

42 

um 6 [E.2.] 

unknown. Hartimi 

29 

40 

um 7 [D.7.1 

unknown 

23 

34 

um 8 [C.6.1 

unknown 

26 

36 

um 9 [D.2.1 

Huisen fHuvsenk J. 

35 

45 

um 10 [G.1.1 

Culpeper. E. 

37 

47 

um 11 [G.2.1 

unknown 

39 

47 

um 12 [G.3.1 

unknown 

40 

50 

um 13 [G.7.1 

Scarlet. J. 

39 

49 

um 14 [G.6.1 

unknown 

42 

53 

um 15 [H.11 

Paauw. J. 

44 

55 

um 16 [H.2.1 

Sterrop. G. 

45 

56 

um 17 [H.3.1 

unknown 

46 

57 

um 18 [H.4.1 

Lincoln 

46 

58 

um 19 [H.5.1 

Martin. B. (copvi 

107 

124 

um 20 [W.14.1 

unknown 

107 

124 

um 21 [W.13.1 

unknown 

47 

59 

um 22 [H.7.1 

unknown 

51 

62 

um23 [LI.] 

unknown 

53 

65 

um 24 [1.2.1 

unknown 

65 

77 

um 25 [M.1.1 

Deijl. H. van 

66 

79 

um 26 [M.2.1 

Deijl. H. van 

80 

94 

um 27 [0.2.1 

Oberhauser. G. 

81 

96 

um 28 [0.3.1 

Hartnack. E. 

84 

98 

um 29 [R.2.1 

Nachet 

90 

106 

um 30 [T.I.] 

Zeiss. C. 

88 

103 

um 31 fS.4.1 

Schiek. F.W. 
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107 

107 

78 

74 

91 

96 

20 

39 

55 

108 

92 

41 

55 

33 

75 

39 

23 

16 

86 

93 

62 

86 

49 

26 

33 

61 

72 

28 

22 

47 

92 

106 

108 

57 

77 

21 

34 

59 

89 

88 

87 

63 

107 

105 

105 


124 _ um 33 [W.ll.] Dreeven. J.J. van 

125 _ um 34 [W.15.] unknown 

92_ um 35 [O.I.] _ Nachet. attr. 

87_ um 37 [O.2.] _ Chevalier. A. 

107 _ um 38 [U.I.] _ unknown 

113 um 39 [U.7.1 Spiering. J.H. 

31 um 40 [C.I.] Cramer. G. 

48 _ um 42 [G.4.] _ I M (Junker / Magdeburg) 

67 _ um 43 [J.2.] _ unknown 

125 um 60 [W. 18.1 Kagenaar. G. 

109 _ um 71 [U.3.] _ unknown 

52 um 72 [G.8.1 Urines. J. 

66 um 73 [J.I.] Carv.W. 

43_ um 74 [F.2.] _ unknown 

89_ um 76 [P.I.] _ Lerebours et Secretan 

49 _ um 77 [G.5.] _ unknown 

33_ um 140 [C.5.] Brinkman. J.G. 

27 _ um 141 [A.2.] unknown. French? 

101 _ um 142 [S.I.] Schokking. J.A.J. 

109 _ um 143 [U.4.] unknown 

75 _ um 144 [K.5.] unknown 

101 _ um 145 [S.2.] _ unknown 

60 _um 146 (11.8. | unknown 

37 _ um227 [D.3.] unknown 

43_ um 228 [F.3.] _ unknown 

73 um 229 [K.4.1 Eastland. Wm. 

85_ um 230 [0.1.] Chevalier. C. 

39 _ um 233 [D.5.] unknown 

32 um 234 [C.3.] Wiik, C. van 

58_ um 235 [H.6.] unknown 

108 _ um 236 [U.2.] unknown 

124 um 240 [W.9.1 Berville. P. 

125 um 247 rw. 19.1 Zeiss. C. 

69_ um248 [K.l.] unknown 

91_ um 249 [P.2.] _ Lerebours et Secretan 

32_ um 250 [C.2.] Culpeper. E. 

43_ um 251 [F.6.] _ unknown 

71_ um 252 [K.3.] unknown 

105 _ um 253 [S.6.] unknown 

104 um254[S.5.] Zaalberg van Zelst 

102 _ um255 [S.3.] unknown 

76 _ um 298 [L] _ Beeldsnijder. attr. 

124 um 548 [W.IO.] Zeiss. C. (attr.l 

123 um 556 [W.6.1 Gravson. H.J. 

122 um 3021 [W.4.] Salleron. J. 
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